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DoALL ACQUIRES 
WORLD'S FINEST SOURCE 
OF BLACK GRANITE-DIORITE 
FOR SURFACE PLATES 
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NO SOFT SPOTS WON'T SCRATCH 


So dense and smooth a scriber 
can't find soft spots nor will it 
cratch sensitive acetate. DoALL 
Black Granite-Diorite is the su- 
perior material in all ways. You 
can see its denser grain structure, 
compared with pink and gray. 
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PINK GRANITE GRAY GRANITE 


A better accuracy standard. DoALL Black Granite-Diorite 
surface plates are specified from an over-all mean plane, 
not per square foot area. 


10-DAY FREE TRIAL OFFER! 


Prove for yourself in your own plant the su- 
periority of Black Granite surface plates. We 
will rnag’ your gee from these four sizes: 
alts ‘% 18”, 18" x 24” and 24” x 36 





Find 
Your DeALL Store 
In The 
‘Yellow Pages’ 


Machines and Blodes Surface Gronders Power Sows 


Home of DoALL Black Granite-Diorite is this Quarry No. 115 
near Escondido, California, which the National Bureau of 
Standards lists in its research paper R.P. 1320 and Fed. Spec. 
666-P-463 as the source of finest Black Granite-Diorite. 


SEE THE DIFFERENCE 
IN YOUR OWN SHOP 


While granites in general are usually selected as surface 
plate material over cast iron, much confusion exists as to 
which granite is the best. 

Different types of granite have varying degrees of soft 
spots or lack toughness and resistance to wear. Others do 
not have the density necessary for greatest strength and 
and some types cannot be properly lapped 
to a fine finish. All of these factors lessen the degree of 
accuracy obtainable. In its search for better granites, the 
National Bureau of Standards Research Paper RP-1320 
states: ‘The Black Granites (gabbros and basalts) were in- 
dicated to be stronger, denser and less absorptive than the 
normal granites.”’ 

By obtaining the best in granites, DoALL can impart 
its years of gaging experience to the manufacture of the 
finest in surface plates. 

Take advantage of our Free Tria/ offer to find out why 
DoALL Black Granite-Diorite is preferred over all other 
surface plate material. ~ —__ 

Call your DoALL Gage Specialist now; 
expert assistance in determining your accuracy and size re- 
quirements. BG-2 


least porosity, 


he will give you 


THE DoALL COMPANY, Des Plaines, Ill. 
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Show your professional affiliation . . . 


AND... for those wearers 
of company and other serv- 
ice pins, the same buttons 
for each grade of member- 
ship are available as a tie 
bar. Your professional 
affiliation is there for every- 
one to see. 
The ar is silver for 
Member grade and 10K gold for Senior and 
Fellow grade. !t comes in either the hori- 
zontal bar or chain type. Sections wishing 
to use these for awards to past chairmen or other members 
will find them especially suitable. The surface of the bar, 
which is shown here slightly larger than actual size, is plain 
so that your message or citation can be engraved on it 


Handsomely styled lapel buttons 
are available for each grade of 
membership. The blue Society seal is 
outlined in silver for Member grade, 
10K gold for Senior grade and 10K 
gold with a genuine sapphire gem 
for Fellow grade. 


Have trouble keeping track of your Industrial 
; Quality Control magazines? Make them a per- 
oe a sot Quality Contra manent part of your business or home library. 
Qit™ These famous Jesse Jones files are especially 
designed to keep your copies orderly and 
readily accessible at all times. These durable 
files in light blue and gray Kivar covers guard 
against soiling, wear, tearing and misplace- 
ment of copies. Each file box will keep a 
complete volume —12 issues — in perfect 
condition. (Back Volumes from I-XI will fit 
into five boxes.) 


Your office or den is the place to display this. An 8 = 10 membership 
certificate suitable for framing with your name creatively inscribed. 
Your professional affiliation increases your stature with company and 
business associates. Let them know you belong to ASQC. 
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Your Future—Our Future 


Last January this column was devoted to discussion of a problem that still faces us today. 


The problem is that of finances. For the past several years it has been apparent to the offi- 
cers that to keep pace with the increasing expense of our service to members, additional 
income would be needed eri F 


’ we se ge ee 
-_—— —- + 


We have been able to continue this long only through the generosity of some of our sections, 
divisions and individual members. We cannot continue to operate the Society on this basis 
and we feel sure the members of ASQC do not want us to try to operate in this fashion 


Last year the Board of Directors recommended, subject to membership approval, an increase 
in society dues. It was a modest increase. For members, the recommendation called for a 


$2.00 increase. For senior members and fellows, the increase recommended was $3.00 


However, the increase failed by a small margin to obtain approval at the time of the 
ballot 


We believe the failure was due to a lack of understanding of the problem. This being true, 
we must accept the responsibility for failing to communicate properly with the member- 
ship; for insufficient promotion of the advantages of membership; for not pointing out the 
great potential of ASQC i 


~——s 
= 


oe ee a = —- a - 
Every effort has been made to avoid a dues increase. We have effected economies in opera- 
tion; we have developed additional sources of revenue. However, in spite of these efforts, 
the operating expense still exceeds the income from membership dues and publications 


In a few months a new proposal for an increas? in dues will be presented for membership 
approval. In the interim we plan to do a better job of giving you the facts. Through the me- 
dium of this and other pages in Industrial Quality Control, through our new bulletin ASQC 
Intercom, and through personal contacts from the officers, directors and district representa- 
tives we hope to present the picture to you. We are confident that if you know the whole story 
you will vote for the increase. Such approval will indicate your desire to have ASQC expand 
as a professional society and is, indeed, necessary to continued strengthening of professional 


stature 


Sincerely, 


INDUSTRIAL QUALITY CONTROL 





Effect of Inspection Errors 
on Waste 
Quality 

of 


Outgoing Product 


and on 


J. EDWARD JACKSON 


Eastman Kodak Company Rochester, N.Y. 


Introduction 


In any inspection system where 
the decision to accept or reject an 
item is left to the judgment of the 
individual inspector, even the best 
inspector will occasionally make a 
mistake, If the inspection procedure 
involves a quantitative measurement 
such as gaging or weighing, this 
should not be a very frequent prob- 
lem unless the testing and measure- 
ment variability is large. That is 
except for gross errors such as re- 
cording errors, an inspector « 
do as well as his testing equipment 
will allow him 

However, if the 
dure is qualitative in nature and is 
form of, for 
sensory difference test where a sam 


inspection proce 


in the example, ; 
ple item is compared to a standard 
by taste, smell, feel, or appearance 
then these inspection errors can be- 
come sizable, as the inspector must 
make a judgment each time an item 
is inspected. For inspection proce- 
dures of this sort the standard itself 
is established on a sensory basis, and 
the inspection of individual items is 
arbitrary 


somewhat depending on 
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the inspectors interpretation of the 


standard 
Most 


Situation 


industries faced 
usually have 

1g courses for their inspector 
well as refresher or follow-up 


programs, because it is important 
that all of their inspectors interpret 
a standard as nearly the same 
possible The degree to which 
inspector can make correct decisions 
depends on the training prog 

the type of inspection employed, ar 
the type of judgment that must bs 
made. It is therefore necessary in 
these cases for management 
inspection supervision or both 
know what the effe of Inspectior 


W ill be 


the quality of the outgoing product 


both on waste and on 


errors 


l 


An inspector can make tw types 


of errors: (1) he may reject an iten 
of acceptable quality 
may pass an item that 
These differ slightly from the cus- 
tomary Type I and Type II error 
usually associated with quality con- 


trol in that the 


of the sample size and the variability 


latter are functions 


incurred in the sampli 


progran 


rs nowevel 


gardless of whether a sampling 


plan ol 100 percent inspection 
used. The discussion that is to fol- 


LOW lS 


concerned with 100 percent 
» ‘ 


inspection where ali material that is 


re ected iS replaced 


Definitions 


Theoretical Waste is a measure of 
the amount of defective material i: 
the process and is an index of the 
scrap or rework material if the in 
were 100 percent 
denoted by 
= percent of inspected material 
that is defective ntrol 
literature this would be 


percent defective and 


spection function 


accurate This will be 


(In qual ty cx 
referred t 
as the true 
would carry the symbol p’.) 


Actual Waste is a measurt 
actual amount of scrap or rew 
material. The difference between the 
and the theoretical 
waste is a function of the inspection 
errors. Let A 


material that is rejected 


actual waste 


percent of inspects d 


Defectives Missed is a measure of 
inaccuracy of the inspection functior 
in identifying rejectable m 
Let M 


lal that Is passed 


percent of defective 


Passable Rejects is 
the unnecessary 
rejecting passable 
percent ot ¢ cted 


—acce ptable 


Outgoing Defectives is a measure 
I lef material reaching 
et D 
rial that 
In industry 
ment knows the actual was 
(A) By 


Irom the 


taking random samplk 
material that has already 
been inspected and passed, an est 
mate of the outgoing defectives (D) 
be obtained, and by sampling 
the reiected material, the percent ol 
passable rejects (P) can be obtained 
From all of these data a measure of 
M, the i 


can be obtained, and fir 


retical waste (T) 


percent of defectives misse« 





Development of Relationships 


As stated above, the difference be- 
tween actual and theoretical waste 
is a function of passable rejects and 
When material 


rejected the 


of defectives missed 
of passable quality is 
actual 
theoretical 
material is passed the actual wast 
retical. The 


degree to which these errors affect 


higher than the 


waste is 
waste When defective 
is lower than the the 
waste and the quality of outgoing 


material will be shown below 


often concerned 
effect on out- 
going quality of changes in the qual- 


Management is 
with the combined 
ity ot the product coming into the 
inspection area and changes in the 
quality of inspection. Figure 1 shows 


the relationship between the out- 


2 
o 
= 
~ 
3 
w 
ro) 
3 
z 





20 percent vill reduce 
cent Since 
knows the actual waste figure and 


D by 5 per- 
management usually 
can obtain an estimate of the de- 
fectives missed, Fig. 2 will be of use 
n determining from the information 
available what the effect on outgoing 
juality would be for changes in the 
juality of inspection. This figure 
gain assumes a constant P-level of 
6 percent 

Management should also be inter- 
ested in finding out the true or theo- 
retical waste picture once A, D, and 
P are known. Figure 3 shows the 
relationship between actual and 
theoretical waste for given levels of 
yutgoing defectives when the P- 
level is 6 percent. For example, 
when the actual waste level (A) is 
10 percent with 15 percent outgoing 


Figure 1—Out 
going Defectives 
plotted against 
Defectives Missed 
at various levels of 
Theoretical Waste 

T) with Passable 
Rejects level of 6 
percent 





% DEFECTIVES MISSED (mM) 


going defectives (D) and the per- 
centage of (M) 
for various theoretical waste levels 
(T) when the passable rejects level 
is held constant at 6 percent. This 
relationship is nonlinear, with the 
result that the higher the T-level 
the greater the reduction in percent 
of D for a given reduction in M. For 
example, a decrease in M from 40 
percent to 30 percent will result in a 
4% percent reduction in D for a 40 
percent T-level, but only a 3% per- 
30 percent T- 
non- 


defectives missed 


cent reduction for a 
level Also, 


linear relationship, the greater the 


because of this 


improvement in M the greater the 
decrease in D. For example, at a 
T-level of 40 percent, a decrease in 
M from 40 percent to 30 percent will 
reduce D by 4% percent while a 
further decrease from 30 percent to 


Figure 2—Out 
going Defectives 
plotted against 
Defectives Missed 
at various levels of 
Actual Waste (A) 
with Passable Re 
jects level of 6 
percent 


% OUTGOING DEFECTIVES (0) 





10 


defectives (D), the T-level is 23 per- 
cent. Thus the waste has been un- 


derstated by 13 percent because a 
large proportion of the defects has 
been missed. This difference be- 
tween theoretical and actual waste 
will result in many customer com- 
plaints and much loss of good will 
which, in the long run, will out- 
weigh any waste saving 

The basic problem throughout this 
discussion is, of course, the effect of 
these two types of inspection errors 
The effect of defectives missed (D) 
on the difference between actual and 
theoretical waste can be seen in Fig. 
1. If the T-level were 40 percent, 
and 50 percent of the defectives were 
missed (M), A would be 21% per- 
cent. If M dropped to 30 
percent, A would be 
nearly 30 percent. If any defectives 
are missed, the waste is understated 


were 
increased to 


and becomes greater as M increases 
In the 


passable 


preceding examples the 
level was held to 
Figure 5 shows 


rejects 
a constant 6 percent 
the relationship between actual and 
theoretical waste for various levels 
of passable rejects (P) when 40 per- 
cent of the defectives are 
For a T-level of 40 percent, an in- 
crease in P from 0 to 10 percent will 
increase A by 2% percent. Thus the 

contributes 


missed. 


factor 


of the 


passable 
to an 
picture. 
In the Appendix the mathematical 
relationships between the various 
terms are shown, and examples are 
given. Figures 6 and 7 contain 
nomographs with which all possible 
relationships between each of these 
Since 


rejects 


overstatement waste 


measures can be determined. 
these nomographs cover the entire 
range from 0 to 100 percent, they 
may be used for any inspection 
program in which the decision is to 
accept or reject 





20 


% DEFECTIVES MISSED (mM) 
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APPENDIX 


Derivations of Formulas 


By the use of parametric equa- 
tions, the following relationships can 
be established between two or more 
of these variables until all are inter- 
related: 


(1) Theoretical waste is the actual 
waste adjusted for passable rejects 
and defectives missed 


Thus, as M and P approach 0, T will 
approach A. This relationship is 
shown in nomograph form in Fig. 6. 
Example: If the 
level is 20 percent, pass- 


actual waste 
level is 6 
percent, and 40 percent 
of the 


missed, 


able rejects 


defectives are 
then the theo- 
retical waste is 


(A)(1—P) 
1—M 
0.313 or 31.3%. 


(0.20) (1—0.06) 


0.60 


does not hold 


: 1—M 
0 and for A . It can 
1—P 


be rewritten to solve for, say, A in 


This 


relationship 


for A 


which case the equation is 


T(1—-M 
A ) . This does not hold 
i—P 
1—P 


1—M 


for T U o1 = 


(Figure 6 stil] applies ) 


% THEORETICAL WASTE (T) 


| 


%, 


Figure 5—Ac 
tual Waste plot 
ted against Theo 
retical Waste at 
various levels of 
Passable Rejects 
P) with Defec 
tives Missed at 
40 percent 


) 


(A 


ACTUAL WASTE 





% ACTUAL WASTE (A) 





J 


| | l | 





10 


i i 


20 30 40 50 
THEORETICAL WASTE (T) 


Figure 4—Ac 
tual Waste plot 
ted against Theo 
retical Waste at 
various levels of 
Defectives Missed 
M) with Pass 
able Reiects level 
of 6 percent 


i 





| 








20 30 


Figure 3—The 
oretical Waste 
plotted against 
Actual Waste at 
various levels of 
Outgoing Defec 
tives (D) with 
Passable Rejects 
level of 6 percent 


40 50 


% THEORETICAL WASTE (T) 


(2) Outgoing defectives is the ratio 
of defective material shipped to total 
iaterial shipped 
utgoing Defectives 
Defective Material Shipped 
Total Material S 1ipped 
T™ 
1—A 


D 


terms of actual waste only 
AM(1—P) 
(1—A)(1—) 


A nome 
shown in Fig. 7 


graph for this equation is 


Example: If the actual waste were 
20 percent, 40 
of the 


missed and passable 


percent 


defectives were 


10 20 30 40 
% ACTUAL WASTE (A) 


quality 6 
then: 


percent, 
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(0.20) (0.40) (0.94) 
(0.80)(0.60) 


0.157 or 15.7 


This equation can be solved for 


A, M, or P as follows 


D(1—M) 
D(1—M) + M(1—P) 


D(1—A) 
D(1—A) + A(1—P) 


D(1—M)(1—A) 


PP 
AM 


Figure 7 can be used for all of these 
relationships. In terms of theoreti- 
> only 
TM(1—P) 
P) T(1—M) 

The most important use of this re- 
lationship is in the determination of 
the theoretical waste when M, P 
and D are Known 

D(1—P) 
D(1—M) M(1—P) 


relationships 


DT(1—M) 
TM D 
P—T) 
P—D) 


% PASSABLE REJECTS (P) 





WAST (A 


ACTUAL 


*% 


% PASSABLE REJECTS (P) 
40 50 60 





% THEORETICAL WASTE (T) 


Example: If P 
and T = 31.3%. 


This nomograph can 
also be used to solve 
for P, Mor A using 


similar procedures 








90 ac 70 


60 50 40 
% DEFECTIVES MISSED (mM) 


A(l—P 


Figure 6—Nomograph for T 1_M 


Directions: Connect point on P scale 
: with point on A scale and extend 
line through to reference line. 
From the intersection on refer- 
ence line draw a line through to 
D scale. Point of intersection on 
D scale is the % Outgoing Defec- 


tives. 


% OUTGOING DEFECTIVES (0D) 


This nomograph can also be used 
to solve for P, A or M using 





similar procedures. 
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Effective Quality Control Program 





for the Industrial Control Laboratory 


> ; 


Esso Standard’s Bay way Refinery has pioneered in the 
effective application of statistical quality control to 
improve the management of the control laboratory 
While this application is onl t] first phase of a broad 
will find a well integrated laborat 


quality control program described in this article. The 


program the 1 


making 1e “quality control function” an 
| it ] 
» normal line-supervisory responsibil- 
nproved testing reliability for 

] ] 


established chemical and physica 


nany 


test 


Y 
I 
} 
i 


Introduction 


1 oil refinery produces a large number of products 


Ar 
and performs intermediate and finished-product inspec- 
tions by thousands every day. To do this inspection 
job, many tests are employed by staffs of trained labo- 
y technicians. The measurement of produ l 

] 


s become increasingly important in the 


years along with an increasingly competitive market for 
retroleum-refined products. Lack of reliable product 
quality measurements, in this kind of situation, may be 
responsible for excessive “product-quality giveaway” 
and improvement in the accuracy and precision of test 
methods leads to real dollar savings to a refinery 

It was primarily for this reason that two years 
ganization and direction was given to the use of 
statistical quality control as a management tool to im- 
prove the reliability of laboratory inspection results 
Alternate ways of accomplishing our objective were 
considered. Multi-testing (analyzing enough replicate 
tests to reduce the standard deviation of the reported 
result), development of new test methods, increased 
emphasis on laboratory technician training, revision and 
simplification of tests, and the rewriting of test proce- 
dures were all tried; none of these approaches accom- 
plished the job of improviry.and maintaining work- 
quality effectively 

It is the purpose of this article to describe the overall 
laboratory quality control program and to point to some 
of the important details which have a bearing on th 


program 


Management Philosophy of the Program 


The single most important factor which prevents a 


quality control program from becoming a one-shot affain 
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(usually in the form of a committee activit 
continuing interest and patronage of top-man: 
To accomplish this, management must be “in 
a purposeful and practical philosophy 
pection laboratory tnis philo 
involve all personne | conce re d 
wi the production of the “laboratory commodity—th 
inspection result.” It must involve, in particular, those 
who dispense this commodity to the customers—the line 
supervisory foremen. It is axiomatic that continued a 
ceptance of the commodity by customers depends on the 
continued high-quality of th daily outine inspection 
result 

With these concepts in mind, it was decided to 
the laboratory foremen with a continuous 
measuring the quality (reliability) of routine inspection 
result—in short, to give 1e foremen the laboratory 
control rt as an efficient, low-cost “extra man to 


work-quality of th sonnel and equip 


monitor 
ment turning out these results. The important feature 
of this philosophy is that, contrary to some of the 

control programs described in recent literature, the 
laboratory foremen did not become the object of control 
but rather became 
cumstances, the ov 


responsible for it. Under these cir- 
“quality consciousness” of all 


laboratory personnel was improved and maintained 


Foreman Training Course 


Since the responsibility of laboratory work-qualit; 
rests with the foremen, it was decided to concentrate 
training efforts on this group. A curriculum was de- 
signed to instruct these men in the theory, mechanics 
and necessary calculations: to set up and maintain labo 
atory control charts; a copy of the 
be found in Table | 

The { al instruction consisted uur 1% hour 

was handled by two university professors 
» field of statistical quality control 
e presentations were pitched at the practical 
lying only the minimum of statistical 
re spaced two weeks apart to 
the tec hnique s between classes: most « 
uring class were drawn fron 


u 


7 
OHMOW-UuUp program Vas 


the formal instructi 





Figure 1—Organization for Effective Quality Control 


assigned to a technical coordinator. It consisted of tech- 
nical assistance to compile data, set initial control chart 
limit lines, and provide a system of communication to 
laboratory management on the progress of all active 
control charts. It is believed that this intensified fol- 
low-up was in large part responsible for the continued 
interest and improved effectiveness of the foremen in 
translating the subjects of the lectures into practical 


applications 


Organization and Communication 


Nat ally the fectiveness of a quality control pro- 
ram must | mized by an efficient system of 
communicati Irom top to bottom of he laboratory 
organization as between the laboratory and its 
customers. Figure 1 illustrates the organization whicl 
was set up to do this job 3elow are described the 
various activities which have been effective in keepin; 


the program vigorous and continually expanding 


l. Preparation of a monthly summary table on the 
status of all active control charts by the general 
foremen of the laboratory control groups to the 
laboratory head. A copy of this is also sent to the 
technical coordinator. The assignment to prepare 
this report has clearly left the responsibility fo 
work-quality in the hands of the foremen and has 
provided the incentive to keep this vigilance 


continuous 


technical coordinator calls a monthly meeting 

the general foremen, technical supervisors, and 
aboratory head to discuss mutual problems and 
progress made. Special problems concerning spe- 
cific tests are brought to the attention of the fore- 
men by the technical coordinator. This meetiag has 


served to tie together the individual programs in 


TABLE !—Training Program Outline 


Fundamental Concepts 

1. demonstration with models and gadgets 

b. definition of “quality” and “statistics” implied 
in the title 

c. patterns of “normal” variatior 


Second Session Types of Variation 
a. frequency distribution 
demonstration of kind of dat ised 
c. concept of population ind sampling 
estimate of variation 


Third Ses The Control Chart for Variables 

pplication in the laboratory 
standard sample 
for duplicate analyses (one example for each 
type) 

ipplications in the lant—demonstration with 


ase history 


The Control Chart (continued) 

1. for moving average and range 

b. discussion of mechanics for maintaining charts 
illustrated with advanced case histories 


each control group as well as to keep management 
directly informed as to the progress of the overall 


program 


3. Each laboratory control group places the current 
maximum allowable testing error on the daily sum- 
mary inspection report sent to the process operating 
personnel; these statistics are supplied by the tech- 
nical coordinator. Specifically, each inspection re- 
ported to process personnel 1S accompanied by a 
statistic defining the maximum allowable difference 
between two independent tests on the same sample 
This difference is the standard deviation multiplied 
by 2 \/2. This communication is considered to be 
very important, since (1) it relates testing reliabil- 
ity to a specific result received by process personnel 
in non-statistical language and (2) it provides an 
on-the-spot basis for judging the wisdom of “an- 
other sample” if the first result reported is not a 
“desirable” one. Our records show this action has 
reduced the number of second and third samples 
requested by process personnel to “check the first 


higure 


1. The technical coordinator prepares a complete 
quarterly tabulation of current standard deviations 
f test methods covered with control charts. This 
has been effective as a guide to technical 


personnel in making decisions as to the validity of 


product quality differences reflected by plant-test 
data. In addition, it provides reliable work quality 


indexes of our laboratories which may be compared 
| 
i 


with those of other company laboratories 


Procedure of Activating Control Charts 


' step-wise procedure has been followed in 
setting a control chart into routine operation. The fol- 
lowing describes the sequence of events that has been 


followed 


1. Assignment to activate a control chart for a specific 
test method to a foreman by the laboratory head. 


A system of accumulating data is set up by the fore- 
man. This is designed so that control chart limit lines 
can be set in about 2-4 weeks 


Control chart limit lines are calculated and drawn 
The chart is displayed at the site of the equipment 
used by the laboratory technician. This step usually 
involves the services of the technical coordinator of 


all chart activity 


Subsequent analyses for control chart purposes are 
scheduled and the data are plotted as accumulated by 
the foreman. It is this activity by the foreman that 
has been responsible for improvement in test re- 
liability. With the chart displayed on site, a simple 
observation of the chart by the foreman for out-of- 
control points has made rapid corrective action 
possible. Since points appear on most charts at least 
once every two days, changes in work-quality due 
to different technicians have permitted judicious se- 
lection of technicians requiring further training. En- 
forcement of adherence to standard procedures and 
use of proper equipment have also resulted in preci- 
sion improvement 

Control limit lines are recalculated once a month 
Changes in level of precision are relayed to the 
coordinator and reported once a month to laboratory 


management. 
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history I | TABLE !l—Typical Reduction of Standard Deviation After Use 


Figure 2 illustrates the typica 
Control Charts 


chart. For purposes of illustration, average 


limit lines have been drawn for : 
about 5 months). Figure 2 illustr 
types of charts employed—the “standard sample” chart 


Both this type and the “range” chart are employed by 


the laboratories 


(1) The standarc pl ntrol chart makes use 


two simple gi ne r a measure ol 


changes in 


and a 
results 
Ime, th ordinate 


refinery products 
(sulfur content, fla this time reverted back t 
practic points 1 through 6 (3/29 to 5 
method ce is illustrative of the ty 
a num ~~ years and wa the control chart technique 
reliable. As the data from t information 
a stable ranges (f1 vell-established test me 
is concluded that a chan; ve as expected; enough time must be 


was desirabl an ex in n of for all ; ible abl 


s to exert their 


nt and procedure was : variabilit' ‘he st method used 


this short-term study by 


the equipment to be the imp mal before 
undertaken 


ment 1s be 


poo! equipm nt 

















Figure 2—Standard Sample Quality Control Chart 
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standard samples. In the example (Fig. 3), a 
reduction in range (R) with time reflects ar 
Control limit lines 


rovement in precision 
conform to a lower average range 
toward the latter part of the time interv 


months) covered by the chart 


e reset to 


Accomplishments 


Over a two-year period, the quality control program 
to place 75-80 percent 


possible 


inspection work load in statistical con- 


described has 
ot the 
trol This includes practically all 


the laboratories 


routine 
specification quality 


evaluations carried out by It involves 
over 100 test methods, many of which have been im- 
have arrived at state of 
isistently reliable at a specified 

hasized that this was 


efforts of laboratory 


proved and all f which 
statistica 

evel OF precisi 
ymplished S a result 


foremen of their daily work 


routine 
Table lis ypical improvements that 
experienced with about 90 percent of the test methods 
nonitored for quality with laboratory control charts 
Normally, a reduction to about one-half of the before- 
levi is experienced; some of the 


chart standard deviation i 
yne-fifth of the before- 


nave been 


tests improved to as much as 
chart standard deviation 

The program has work 
standpoint of calculated 
1 test reliability. Perhaps a more important ad- 


very successfully from the 


‘ 


monetary returns due to im- 


proved 
vantage, although intangible, has been a reaffirmed in- 
terest of laboratory personnel, foremen as well 

technicians, in the significance and quality 


eliorts 
Most test methods monitored with control chart 


rive at stable level of precision. This condition 





TABLE Ill—Decision Policy for Reporting Laboratory Inspection 


Introduction 

The procedure outlined below is designed to serve as a guide to 
laboratory foremen in making decisions concerning the question of 
whether or not to report a test result on a sample. Its purpose is to 
enable foremen to make this decision on a maximum of two samples 


Procedure 
Case I When current control chart data show test method em- 
ployed to be in statistical control, report the result as is 
“ase Il When current control chart data show test method em- 
ployed to be out of control 
1. Re-test independently on same sample; if the differ- 
ence between these two results is within maximum 
allowable error, report the average of the results; if 
the difference is greater than the maximum allowable 
error, discontinue analysing routine samples until the 


method is known to be in control 


enough of original sample is available for sec- 
alysis, request a second sample of sufficient size 
» two determinations. If the difference between 
second sa! e and the original 


analysis of the 
report 


thin the maximum allowable error, 
rage of these two results 
rigin: result and 
than the maxir 
llowable error, an sample a secon 
me. If the differe > tv i 1e two results on 
m allowable error 
the difference is 


error discon- 


difference between < 


is of cond sal 


mple i 
>» average 


the method is 


be 


sents the best practical level of precision that can be 


routine use of control charts 


expected to result from 
reliable 


It also represents a history which serve Sa 
starting point for technical analytical development effort 
Some 


the level of precision is still not satisfactory 

















‘ ? ? ° ? 


° ‘ o 2 ? a 


Figure 3—Plot of Ranges Quality Control Chart 
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tests show no improvement after a control chart has 
been in use for several months; it is our experience 
that such tests require a major change such as an 
entire new procedure, if improvement is economically 
justifiable 


These experiences clearly indicate that the control 
chart approach has accomplished two things: (1) it has 
afforded a very effective and inexpensive method of 
improving laboratory testing variability for many tests 
at one time and (2) it has served as a guide in deciding 
where concentrated analytical development effort should 
be applied. It is only after these two areas of activity 
have been exhausted that multi-testing is considered as 


a means of improving the reliability of results reported 


IT 
by the control laboratory 


Other Benefits 


Among the many decisions a laboratory foreman must 
make every day is whether a sampled product is on o1 
off specification; more generally, to decide what the 
quality level of the product is on the basis of a single 
test result. Daily decisions are made by these men 
whether to (a) report the original result, (b) request 
another: sample, or (c) retest the same sample and 
report the first or second result or average these results 
It is in this area that a strong statistical quality control 


program offers the foremen the “basis for decision” in 


ily discussions with process personnel concern- 
; 1 


It offers 


to counteract coercion by process 


the product inspectec 


to retest a sample when actually not war- 


benefits resulting om the use of control 


methods lies fact that practically 
every o monitored soon exhibits “statistical con- 
trol”; is considered an improvement even though 
the data do not exhibit a reduction in standard devia- 
tior Inder th conditions, every single test result is 
the 1 probab andidate for the average product 
q 1 in addition, definite statements can be 
made as to the maximum allowable difference between 
two independent test results on the same sample. It was 
‘Decision 

Function Policy” for laboratory foremen was formu- 
lated. Table III is a copy of the official policy. It is 


obvious that without reliable work-quality indexes 


with these considerations in mind that a 


(standard deviations) of test methods such a policy could 
not be formulated. It has been very well received by 
foremen, and has saved time and money in making deci- 


sions conce in intermediate as well as finished product 


TABLE 1V—Sample Calculation of Dollar Savings Due to Reduction of 
Standard Deviations 


Test Meth 
Std. Dev. bef 
Std. Dev. aft 
Unit Cost 
Avg. No 
Present 

Cost of 

Total cost 
Cost of m 


Dollars 
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quality. The enforcement of this policy hi 
the fact that the quality control function is a 
of the laboratory foremen’s responsibility 


Economic Evaluation of Accomplishments 


Multi-testing has been suggested as a means of im- 
proving routine testing variability, especially for thos: 
test methods which have a high economic value. The 
cost of such a program is defined as the number (N) of 
replicate tests that must be averaged to redu 
variability (standard deviation) of test methods 
desired level. The number of replicates that must 
run is calculated as the square of the ratio of the cur- 
rent standard deviation to the desired standard « 
tion. This number (N) is calculated from the 


mental relationship 


Where 
standard deviation of 


standard deviation 


determinations 
On this basis, foun replicate analyses must be performed 
and averaged to be equivalent to a reduction to on¢ 
half of the before-control-chart standard deviations 
Table II illustrates the reduction of the before-chart 
standard deviations which resulted from the contro 
chart approach. It is on this basis that the economic 
accomplishments of the program have bs ilculated 
A sample calculation may be found in Table IV. Sine: 
a large number of tests have shown improvement simuat! 
to that illustrated in the example, the incentive to use 
statistical quality control runs in the thousands 
lars per day and into the million of dollars p 
course, it will be clear that a multi-testing 
large scale would never have been undert 
theless, the magnitude of the high cost of 
compared to the use of control charts cle: 
the wisdom of going this route 
route would present a prohibitive 


Summory 


The quality control program describe« 


has been a successful venture for two 

The laboratory control cha has | 
measurement of prevailing testing variabil 
standard well-established test methods 
stances, specific and removable causé 
tected and eliminated or at least 
tion and correction 

In addition, the quality control progr: 
maintain levels of performance ls 

Most important, the quality control syste: 
has provided a continuous, representatiy 
overall laboratory performance and there 
management acceptance o! its responsibil! 
taining standard and stable conditions. As 
huge inspection job of our refinery today 
like an efficient business. The commodity 
Our aim is more reliable data fo: 
serve Quality control has been 
doing this job 
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Introduction 


The amount of paper in the form of reports, budgets, 
schedules, and audits that passes over management's 
desk these days is staggering and yet the need for mors 
data, reduced and summarized, on which to base a deci- 
sion is uppermost in management's mind today 

The annual financial statement is no longer enough to 
permit executives to plot a realistic course, and monthly 
closings are needed to indicate company performance 
The need to know “Are we operating profitably right 
now?” is constantly in our minds 

Business leaders for years have been evaluating their 
progress by charts and logs of company performance 
Farther down the line, especially in production opera- 
tions, process performance is evaluated on the basis of 
information gathered during the course of productior 
Factual data, reliable and on time, has become so much 
a part of our every day business functions that very few 
businessmen can make a decision without it 

So it is with process control 

About a year ago I saw a cartoon which described the 
growth of the quality engineer and at the same time 
poked fun at the growing monster called data processing 

Pictured as circa 1900 was the kitchen-like laboratory 
of the food processor with the cook bending over the pot 
sampling the soup. On the floor a baby labeled “quality” 
was playing with a small bucket of red and white mar- 
bles and a small contraption which I found out later was 
used by quality engineers to demonstrate distribution 
and probability 

The next picture marked 1925 showed the same 
disarranged kitchen with several control instruments 
mounted on the wall but the cook was still sampling the 
soup and disregarding the dials. The “quality” baby, 
now a young man, was pictured asking the boss for an 
elaborate control system which was shown as a vision 
up in the blue sky 

Then in the next picture labeled 1950 we saw that 
vision come true with a gigantic instrument panel and 
several quality investigators on roller skates taking 
data madly. Off in the corner was the quality engi- 
neer’s desk piled high with data, log sheets, contro! 
charts, bell curves and the like, together with a corps 
of typists 
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The final picture, marked circa 1960, showed a modest 
data processing system humming efficiently and several 
automatic typewriters preparing concise-looking log 
sheets. An attractive girl was watching the system and 
cans of soup stamped “OK” were flowing out the door. 
The manager of quality control was sitting in a plush 
office and the president was handing him a check marked 
“bonus.” 

If I correctly interpret the cartoonist’s message, there 
is “plus” money available in controlling not only the 


process, but also the data 


The Quality Control Program and Data Reduction 


There has been a recent marriage between the control 
instrument and the computer resulting in a new concept 
of process control called “Automatic Data Logging.” I 
think we all identify the quality control organization as 
management's tool for maintaining product quality. It 
is with product quality, through process control and 
data reduction, that the material in this article is con- 
cerned 

We have heard a great deal of static in recent years 
about computer control and the panacea it will provide, 
yet a complete control loop would show that the flow of 
materials is constantly influenced by management deci- 
sions such as rate of production, rate of sales, supply, 
demand, but far more abruptly by subsidiary controls 
which are exercised at many intermediate stages of 
production. Assuming that the loop consists of a con- 
trolled, or at least a controllable process, the objective 
in setting up the operation is, of course, the profitable 
production of goods of sufficiently high quality to assure 
complete customer satisfaction 

This objective is generally reached in two steps: first, 
attaining the desired quality level requires gathering 
and digesting large amounts of data to establish the 
relation between the output, the control settings and 
the inputs; secondly, we establish and police the operat- 
ing procedures that will perpetuate a profitable quality 
level. Once established the effort may be throttled 
back but not discontinued, for experience has taught us 
that maintaining a quality level means continuously 
proving test procedures and operating techniques. The 
cook, you will remember, was always able to taste the 
soup and add a pinch of salt 

There is usually an abundance of collected data asso- 
ciated with manufacturing operations. Quite often, 
though, the form in which it is stored, and the accuracy 
with which it is taken, adversely prejudice further use 
Furthermore, in continuous fluid processes data are lost 
during upset conditions since operating personnel are 
rightly more concerned with corrective action than jot- 
ting down indicator readings. Here then are two very 
valid reasons for automatic data handling 

Generally speaking, American industries, largely 
through the influence of quality minded management, 
are willing and anxious to collect data. Summarized 
control data is essential to many operating departments; 
for instance, the accounting department wants data to 
plot efficiency and monitor cost centers. Where analytical 
methods are being developed or where efforts to develop 
statistical design approaches are being considered, the 
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engineering department will also want data. But most 
important, production, in the person of the quality engi- 
neer, uses much of the data to determine yields or 
investigate reasons for the lack thereof 

In discussing material for this article with quality 
managers I was impressed by the feeling that a quality 
assurance program capable of forewarning of possible 
process failure needs a history of continuous, reliable 
control charts, and the troublesome interpreting of 
graphic analog data makes forecasting rather risky 


Apparently the most useful tool to the process quality 
engineer is digital data gathered from a number of 
points simultaneously at a given instant in time. The 
elaborate process control panels described in the cartoon 
are not capable of developing this kind of data and the 
demand naturally led to the development of the digital 
data logger 


The field of industrial data reduction concerns itself 


with a problem of measuring large numbers of physical 


} 
] 


variables and reducing or displaying this information in 


its most usable form. The most usable forms are type- 
written log sheets, punched tape, and punched cards 
The typewritten log sheet is most popular particularly 
when certain computations such as yield, average flow, 
trends, standard deviation, and auctioneering are logged 
along with control values. Portions of this typewritten 
log sheet can be routed to departments awaiting their 
partk ula operating data Punched cards likewise tie in 


with IBM accounting systems 


Applications of Data Logging 


We will discuss a little later some specific industrial 
data collection systems but suppose for the moment we 
examine several of the situations in which data reduc- 
tion equipment is proving most valuable 

In the continuous process industries, whether fluid or 
mechanical, applications of logging or data reduction are 
not being confined principally to the recording and tabu- 
lation of production variables but, addition, include 
the computation of secondary variables known as oper- 
ating guides. These continuously computed operating 
guides provide a single number which effectively indi- 
cates the quality of the output. This single number, 
ld, 


which is a yardstick or scale of value, can be yielk 


average heat rate, thrust per pound of fuel, material 


} 


balance, but more than anything else represents the 
common denominator of process performance; namely, 
money. The industrial process logger can be made to 
look at over-all plant performance even though it is a 
function of numerous variables in the flow stream. In 
mechanical operations it is often essential to know who 
goofed, how much and where—and this is represented 
by a departure from preset limits and a discrete count 
and how often. The automatic data 
1 conventional process control by per- 


showing how many 
logger differs fr 
mitting us to take an instantaneous photograph of what 
is going on within the process and simultaneously com- 


paring this performance with preset high and low limits 


Aircraft Industry 


The aircraft industry is concerned with the manufac- 
ture of a very complex product in which large amounts 
of time and effort are concerned with the evaluation of 
the performance of the final product. Data reduction 
equipment for flight testing involves some of the most 
advanced telemetering techniques now available 
cluding ground base equipment for the receiving of 
telemetered data 
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The reduction of these data to digital form, followed 
by computation or analytical procedures carried out 
automatically, reduces the mass of data printed out to 
a form suitable for immediate interpretation 

In ground testing of aircraft equipment, data process- 
ing facilities provide means of simulating many of the 
conditions experienced during flight, and recording them 
In such applications automatic data processing equip- 
ment provides savings which annually amount to several 
times the cost of the equipment itself 


Petro-Chemical Industry 


In the petro-chemical field, current techniques in- 
clude continuously measuring at high speed such vari- 
ables as temperature, pressure and flow, periodically 
totalizing accumulated flows to date and programming 
lata in logical form on a prepared log sheet. In- 


»( 


( 
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in equipment for this application is the 
ability to correct automatically for temperature and 
pressure variations—and even specific gravity—in order 
that the final recorded value will be in a form suitable 
for immediate use particularly in accounting procedures. 

There seems to be no end to the ingenious transducers 
being developed for converting variables to signals 
suitable for digitizing and recording. Someone told me 
just recently that the French have an electro-chemical 
device for determining sex prior to birth 


Uncontrolled Variables 


Another area in which data reduction has proven its 
value is in the monitoring or alarm scanning of uncon- 
trolled quantities in a manufacturing operation. By 
uncontrolled we are referring to quantities which can be 
manually corrected but are not under the direct and 
continuous control of automatic equipment. Examples 
of such quantities are the bearing temperatures of rotat- 
ing machines, temperatures at extrusion nozzles in the 
manufacture of yarns and fibres, and in a number of 


other purely mechanical applications 


The Quality Manager and the Process Plant 


For the purposes of this article a process plant may 
vary from aircraft in combat, a chemical processing unit, 
the various power plants of an electric utility, a pipeline 
for the delivery of gas or fluids, or a manufacturing 
plant producing discrete mechanical products, each of 
which has its own quality value. Essentially the process 
plant is the element over which supervision and control 
are exercised and which is subject to the various dis- 
turbances present in its environment 

The purpose of control is to perform a supervisory 
function; specifically, to counteract the influences of 
various disturbances and effectively to force the process 
plant to conform to specified conditions which generally 
are in the form of control set points. This becomes in 
effect the legal obligation of the quality manager. The 

e is the legal document which de- 
process and the limits within which the 
will produce a high yield 


or policing well as enforcing this law can 

control in the form of data reduction. The 

nager, instrumental in coordinating back data 

with current experience, is perhaps in the best position 

the biasing or coordination feature that can be 

provided through the use of computer techniques auxil- 
iary to the data logger 

The coord nation eleme nt is sometimes overl oked in 


over-all prox operations, but actually it acts in the 
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Block Diagram of a Typical Automatic Data Processing System 


mory to store all of the known informa- 
process. In addition to this storage func- 
wdination element interprets any command 

t of the stored knowledge and can specify the 
set points through the control elements which 
the desired pattern of coordination on the 


military gunfire the coordination element appears 
continuous computer which stores within it the 
ious mathematical relationships involved in pointing 
missile and finding the target. In the operation of 
nuou process the coordination element 


conti 


background or past experience in the opera- 


tion of ess, taking into consideration atmospheric 


or environmental effects 


Thus, with the current method of combining process 
ontrol instruments, data reduction and computers, we 
lave an opportunity to equip the process with a memory 
and provide it with a coordination element that in the 
past existed only in the person of production operators 

This ability, when it existed in the 
process operator, was something akin 


ol aeep 
mind of 
to witcheraft. It is: essentially the cook sampling the 
soup, and it is inter¢sting to think back and contemplate 
why the cook continued to depend on taste rather than 
the dials 


Operators in every industry are still adding a pinch 
of salt now and then because the dials in the control 
room don’t quite tell the whole story. I think it has been 
evident in recent years that current quality control 
philosophy involving forecasting or long-range produc- 
tion plans includes this memory or witchcraft in the 
selection of seasonal guides and trends in the correlation 
of last year’s experience with this year’s data 


Test Cell Loggers 


Considering now the specific application of loggers in 
various actual installations, first let us look at facilities 
devoted entirely to the generation of data. Foremost in 
this category is the military aircraft industry, particu- 
larly engine test cell facilities 

In production test cells where each engine is given a 
shakedown, there are perhaps sixty variables to be 
measured each minute with accuracies on the order of ™% 


of 1 percent 
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In development test cells where new engines are being 
developed and evaluated, the many uncertainties in the 
development engine sometimes require that two hun- 
dred or three hundred data points be logged with accu- 
racy requirements better than one-tenth of 1 percent. 
The manual logging of sixty data points per minute 
requires as many as six men as opposed to a single 
operator for an automatic data logger 

The logging period may extend over a twenty-four 
hour period requiring extended shifts to complete the 
data record. In addition to the manpower cost, one must 
consider the fatigue which these men endure. Certainly 
the validity of their performance after six to eight con- 
tinuous hours is open to question 

The automatic data logger will prepare an organized 
record of all variables, minute by minute, tabulating 
true instantaneous values. Furthermore memory lapses 
and personality conflicts are not among the variables 
Temperature signals from thermocouples, pressures as 
pneumatic signals, flows, speed, torque, weight, thrust, 
vibration, and other miscellaneous signals which are 
available from a wide variety of primary instruments are 
measured and printed as true values 

These data are logged simultaneously which is not 
possible through manual logging and results in a photo- 
graph of engine performance at a given instant in time 

Abnormal conditions—namely, failure of the variable 
to fall within present limits—are indicated on the log 
sheet by means of a print-out in red. A test cell operator 
therefore is not only able to operate from an easily read 
digital display but is also warned of upsets and stall 
conditions which are clearly designated in red. Develop- 
ment test cells require more flexible and certainly mucl 
more accurate measurements. The data collected by such 
test cell loggers as these frequently form the basis for 
complete engine redesign or for re-evaluation of 
production technique 

Whatever the end use of the data, the task of compil- 
ing, interpreting, and transcribing for insertion into 
computers is significantly simplified 

An unusual application of control coordinated with 
data reduction will be taking place at the site where 
the Nautilus’ power plant was first designed. There will 
be a simulated submarine control room used to train 
Naval personnel for duty aboard future atomic sub- 
marines. Data loggers will be used to record the re- 
actor variables including nuclear power output as 
trainees put the sub through its paces. This not only 
serves as a monitoring and alarm system but provides a 
digital record of the capabilities of the crew 


Loggers For Continuous Processes 


Automatic data loggers for use with continuous proc- 
esses are faced with an entirely different problem since 
such a facility exists for the purpose of profitably pro- 
ducing a salable material. Data in a continuous manu- 
facturing process are often only partially utilized because 
summarizing and computations come too late to be use- 
ful 

To fulfill operating requirements for data loggers for 
industrial use the logger must perform many functions 
in addition to measuring and digitizing 

For example, instantaneous flow signals may be cor- 
rected for process pressure and temperature, or vari- 
ations in specific gravity of the material in transit. Fur- 
thermore, mechanical signals from transducers convert- 
ing physical dimensions to electrical equivalents must be 
integrated or root squares extracted on demand or at 
pre-set intervals. 
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Essentially the industrial logger is involved not only in 
process control and data reduction but also arithmetic 
computation. In contrast to instantaneous values of tem- 
perature, pressure, flow, heat rate or the like which are 


suitable for alarm 


abnormal conditions and corre- 
lating product variations with process instability, com 
puted points provide immediately useful operating 
guides 

In addition to averaging, a new technique known as 


“auctioneering” is available which selects the highest or 


lowest value from a series of readings 
Fuel heat content, flame temperature, changes in fur- 
nace efficiency can be computed and logged. Catalyst 


circulation rates, carbon burning rates which are operat- 
ng guides familiar to refining men, are calcul: 


ted ina 
‘r compute! and it is interesting to know that some 
these guides are so awkward to compute n anually 
has been custon ary to compute them once a day 
any corrections thus deve loped to controls at 

natic means this « omputation Is maa¢ 

continuously lI that were 

data loggers to be installed 

rr almost two years nm a 

This installation proved two 

reliability 1 be built into a digital 

operation of a process 

re process val iables are organ- 


al fashion is conducive to prod- 


often variables 


Detecting and Alarming Abnormal Conditions 


tection of abnormalities may be 
imposed by periodic logging 
ng techniques 
m scanning devices sequence the various inputs to 
alarm detection circuit where the 
‘d against high or low set points 
rates between five and ten 
econd. Thus, for example, one hundred vari- 
be compared with individually adjusted high 
to twenty seconds 
it Is possible to cause a 
points being fed into the 
abnormal being typed in 
separate 
he normal log sheet. On 
yf detection, the identifi- 
I ie value of thos« 
ariables which are abnormal will be typed in 

Upon a urn to normal from any point which had 
been outs allowable limits we get a print-out ol 


time again » point identification, and the value 


Thus by scannl the log sheet it is possible to detect 
which points are abnormal, which are returned to nor- 
mal, and the time during which the abnormality existed 
Of particular interest to quality engineers who are in 
volved in the start-up of a pilot operation or a new 


ess where many uncertainties are bound to occur 


1G 
mode of operation known as digital trend recording 


Digital trend recording gives the operator of a data 
system a greater flexibility than can be found in an 
analog control system. Where a logger is provided with 
this feature the operator may select various inputs to a 
system and present them in any convenient order on part 
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of the alarm log sheet. The points selected for digital 
trend recording will be typed out at one point per st cond 
continuously. Thus if twenty points were to be selected 
at any one time, a full trend readout would requir: 
twenty seconds 

Successive entries of a particular variable as logged in 
this section differ in time by no more than twenty sec- 
onds. The values of these particular variables are typed 
n uniform columns making it easier for the quality engi- 


neer to scan the column and watch the trend 


Automatic Control 


The processing ol photographic film poses some rathe: 
stringent quality problems and a photographic film 
manufacturer recently purchased a logger to be used in 
connection with the automatic production of light sensi- 
tive film. This logger comes within one step of com- 
pletely automatic control and automatic programming o 
a process 

Prior t start-up of the process a de mand log is initi 
ated which shows the set points ol the various controllers 
as read from a previously prepared punched tape. A 
second log follows immediately showing the actual set- 
ting of the controllers involved. Thus before the process 
begins a complete check of the setup is immediately 
available. A third log of a number of points which are 
not controlled but which may affect the operation of this 
process is then read out 

After this third log has shown that set points are prop- 
erly set up and that other critical variables are in line, 


no further read-outs are made until an onditior 
is indicated by the action of a control devic« 

Whena process upset occurs the following informatio1 
will be printed out on the log sheet: First, the time to the 

arest minute; next, the number of feet of product that 
had been prepared up until that time, then a symbol 
printed in red will identify the nature of the alan that 
s to say, whether it be temperature, pressure, dimension, 
or some other variable. Then all other variables within 
that particular group will be typed out, the abnormal 
point clearly shown in red 

This process falls short of being completely automated 
by requiring the visual correlation of original set points 
as fed in from a master program tape, and the actual 
controller setting that is read from the proces itself 
The technology for making this process completely auto- 
matic has been de veloped and the decision to take thi 
next step will be determined on an economic rather than 
a technical basis 

The glass and ceramic industry likewise provides an 
interesting application for a digital control 
4 through the length of a 
It is customary for a quality monitor to ex- 


show - 


ing the temperature 


tract data from graphic instrument cl and plot a 
many as oU points to build a curve showing the pro ile of 


the kiln temperatures. The value of any one point is 


omewhat less important than its relation to its neigh- 
bors since the rate of heating and cooling tend to deter- 
mine the quality of the product 

The difficulty with many systems is that there is a tims 
lag between detecting a drift in the curve and making a 
correction. As a result, it is possible to make a reset 
some time after the condition has righted itself or even 
reversed. This lag time is being minimized by one of the 
larger glass makers with a data logger that displays the 
50 temperatures on a single typewritten line. This digital 
array is horizontal across the log sheet 

Readouts can occur as frequently as one a minute 
With such a digital display the quality engineer not only 
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reduced maintenance 


Automatic Quality Control i lan for 


utomotive 
Vehicles 
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grand readers probably are well 
I aware of the consumer-vendor 


relationship between the Department 
1 


of Defense and its suppliers. This 
relationship differs somewhat, de- 


that eng 


pending upon the particular depart- 


i appil- 


ment buying the material; however! 
he departments are alike in one 
respect each demands some meas- 
ure of assurance of quality. In the 
Ordnance Department, quality 

be assured in many ways, rangins 
from quality level certification at one 
extreme to 100 percent Ordnance in- 


appiled spection at the other, and with vary- 


natic data ing degrees of standard and non- 
standard sampling in between. How- 
ever, the Department is always on 
the alert for logical ways ol reducing 
the incidence of both 100 percent and 


n-standard acceptance inspection 


Specifically, this article is con- 
cerned with the adaptation of MIL- 
STD-105A to the acceptance inspec- 
tion of the M38A1 truck, commonly 

puter functions to develop sigmas art called “the jeep,’ manufactured by 
day's market as elements of a data reduc- Willy’s Motors, Inc., in Toledo, Ohio 
Willy’s Motors, now Kaiser-Willys, 
nated to maximum economic degree is a is situated geographically within the 

proce vhich is studied bv a t wuality engineering Cleveland Ordnance District. This 


1 in- 


If we accept e concept that a process 


personnel for the specif pose « f adapting today’s District has been procuring an 
knowledge to the proces: len hand, then the specting jeeps since pre-World War 
cartoonist had th ght 9 a vear ; He indicated II. Until November 1952, the inspec- 
that by now we would have a system not only grinding tion phase of this procurement con- 
out sensible data but stamping “OK” on lines of soup sisted of inspecting each and every 
cans flowing out the door And the business man with jeep purchased. As each jeep came 
his staggering flow of paper work may very well find *At the time information for this article 


f was gathered, Mr. Hansen was employed by 
. the Cleveland Ordnance District 
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off the production line it received a specto Ordnance: 
so-called 100 percent inspection teristic m be adde 
check in which there was no mean- to this classification 
ingful differentiation made between assist the contractor t acl assificatior ! addition: 
serious and non-serious defects. A trol in process ( irbitrati and the fina 
check sheet was completed for each Major Defects T) ie acce} I j Lit evels (AQL ) 
jeep inspected defects were cor- . i fio, 4 ( I naj< nino! 
1 the 
check sheets were filed away Dur- 
ng November 1952, a standard sam- 
pling acceptance inspection plan was 
This plan, with slight 
se at the 


nated employ 


rected Dy the I an 


contractol 


the 


Sampie d 


th normai sil 1e@-Ss 


MIL-STD- 


LOSA S} cla 
itul 


S500 000 


Table !—Acceptable Quality Levels and Classification of Defects for Automotive Final Inspection and Road Test 
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Chart 6—Quality History for Special Defects—100 Percent Inspection 
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ves tne comple te story ol 
special defects from July 53 through 
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final process n 
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(which show 
a long pel 
for major defects on 
the placing of an AQL on a defect 


classification has the bens | 
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A relaxation of mtractor control |! value to shoot ; 
indicated in lots 1471 thru 1477 justifiable pride in bet 

Even though spec ial defexc t are be seen, the q tality ot 

100 percent, a , ; improved steadily from 

verage “u” chart (see Chart 5 vi of ten in November 1953 
naintained for the standard special November 1954. The 
characteristics t “ whether im- through May of 1955 
provement w ld » forthcoming ‘hart 


ithout the stimul fan AQL history 
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Chart 8—Quality History for Minor Defects—(AQL 150 Defects Per 100 Units) 
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Chart 9—Quality History for Incidental Defects—(AQL 400 Defects Per 100 Units 
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vard trend 
off. The 


*T 1ained 


afte! 
average 
steady 


luctuating dot-dash lines 


are limiting *s for the process 
average. If the computed 
above the 


ust b 


process 


average LiOS 


uppel 
put into 
r limit 


tightened inspection n 
effect. If it lies be lowe 

itions apply, 
may be insti- 
contracto re- 


in trom using 


pection or any classifica- 


though he been 


nad 


AQL 


Minor 


[Note that 
history (Chart 2) 
period 4/1/55 thru 4/15/55 the proc- 
100 units. ] 


ess average is 0b 


27 18 a history ol 
Notice the pron 
valleys. In October 

1954, the « 


, , 
varned of impending tightened in- 


incidental 
detects inent peaks 


1953 and 


and 
June 


ontractol was 


spection and the results are evident 


nate part f incidental 
tion 1s tnat 
people think 
Nave a 
1 


ency to ig hem until they 


trouble 
1e installation of 
pectio! proceaure 


ry-over of its 


features 
automotive 
tion, Messrs. L. E 
Canfield, W. P. Jones, and D. B 
Diehl, Chiefs, Inspection Division, 
Quality Control Brancl 
Automotive Br 
the 


as ol ac- 


ceptance 


unch, and Tank 


anch respectively, of 


Ordnance District, 
nd received in- 

centive aw forward- 
and sell- 
inal procedure. Finally, 
hat, entirely to the 


looking action in devising 


the 


orig 


contrary of what was feared by 


some, field reports indicated a highly 


significant improvement in quality 
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An Application 


of a Two-Way 
X-BAR CHART 


PETER E. WEIS 


Fasco Industries, Inc., Rochester, N. Y 


Introduction 
controling 


We 


nope that ers will find uitable 


The number of articles which have 
" concerned 


written on the general 


cnarts Is 


beet subject 
extensive. Most 


the tecn- 


control 
' } ipplications 
them have dealt with shies 


{ 


nique or the and installation of 


these charts for applications wher: Description of Product 
the 
chart 
tnat we 


variable characteristic is to wder to understand 


lied. It is not inte nded that Ol n y pe 


will outline anothe1 ap 


only one 


be contré contro! 


tnis a scribed here, it is best 


product 


of standard short dese ription of the } 


*>we shall concel 


ty pe 


, 
plication <¢ 
control chart I the problems invol\ 


applicati nh Ola shows 


tne 


nart 


which 


we try to 
the sam bi a 


on automotive 


e , 
variabies at relatively 


The gorous approacn to th ievl nsist { i a snort pilece 
elopment of this type ol tech pproximately 

nique has been presented in INDI S- if hich is 
TRIAL QUALITY CONTROL, by oa tern 1 a mounting 
Charles R. Hicks Applica The other e1 a silver 
tions of otelling’s T,” June 
and by J Quality Con- ith 
trol Methods for Two Related Vari The 
January 1956 load 

itact 


circuit. Thi 


ade on a 


on Incn 
we lded 
bi acket 


“Some contact 


1¢ i ] 
LJOQO idea U a which makes col 
second 


bimetal ie@iorn on ove 


ables,” ents 1n that 


The 


chart 


two-way t OI 


pou t 


tecnniq nost apparent i the 


where there is small amount o 


correlation between the two vari important 


. | 
ables say where the correlation 


efficient is between 0.5 and 0.7 


the variability the tw 


Obviously, as tl 


is uneq ial 


latior coefficient betwee 


variables approaches unit 
both at 


Some 


probpiletlr 


ompleted | 


controlling 
time diminishes 


simplification req 


question the over 
in this appl and search 


cation 


a} yroach 





aiso specihed 
seconds. A 
typical specificati would read that 
a breaker must trip from 8 to 18 


in the form of : ange ol 


seconds amperes and reset 


within 2 to } econds. Depending 
ipon tl application of the various 


breakers, the combination of specifi- 
inlimited 
to current, tri ime, and reset time 
with the 


ments of the automotive trade know 


cations becomes Dotn as 


Anyone far require- 
that the quantity of su h breakers 
used runs into the millions. There- 
lore it is highly desirable to have 


some method of making all breakers 


Liar and at the same time, in- 
nethod tor 


to allow yrs the varying 


corporate a adjustment 

require- 

ments of r trip and reset speci- 
fications 

There at wo methods 

» blades. The fir 

od, which is tantamount to a coarse 

adjustmert is to vary the crown 

height ‘his variation in crown 

ily affects th trip time 

affect 


set time. The second method 


inor, but notice able, 


nent, which is tantamount 


djustment, 


is to adjust the 
twist the adjusting eal oft the 
These adjusting ears ar 
hown in Fig. 1 at the 
of the bimetal blade. The ad) 


affects the 


blade 
oute edges 
istment 
t twist contact pressure 
and affects both the 
und reset times almost equally 


While forme! 


height is done by the 


the breaker: 


adjustment of 
yw setting 
of a punch press and is relatively 
consistent, the fine adjustment o1 


A-MOUNTING BRACKET 
B- Bi METAL BLADE 


¢ OF TERMINAL 


INSERT 
ADJUSTING EARS 


= -¢0F BLADE 


the twisting ears is done mainly with 


ial twisting tools and is subject 


‘ 


ariations operator tech- 


nique, setting twisting tools, 


ambient temperat skill of the 


overator, etc 


Some typical applications of auto- 


otive circuit breakers are the pro- 


tection of windshield wiper motors, 


automotive seat adjusting motors 


headlight circuits, tail light circuits 


et Each 


tolerance 


application has a different 


specification depending 


upon the circuit it happens to be 


rotecting 


The Problem 


nh quantit 


production 


this product ideally 


& 


Re-sert Time Seconos 
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suited for statistical quality controls, 


it is the double specification of 


trip and reset time which we are 
interested in controlling 

The number of variables involved 
s extremely numerous. Some of the 
more important ones are listed be- 


iow 


(a) The 


degree of longitudinal 
curve of the bimetal blade 


. 1 
ree of lateral o1 


(b) The deg 
curve or the 


cTOSS 


pDiadade 


twists in the 


the bimetal 


of the b 
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Figure 2—Circuit Breakers Removed from Shipping Stock—100 Percent Sorted Product 


TEST TRIP RESET 
CURRENT | TIME AT | TIME AT 
77°F 77°28 





6-i8 
8-18 
8-18 
6-\i8 
8-i8 
8-18 
8-18 
8-18 
6-18 


NNN 


2/2 @/ Bim ooo @ 





ry | na [m9 | no] no 





8-18 


nm 
® 





} AND CONTACT 
ASSEMBLY 


lf 
min 


}Hot4 / 
\\sat> 7 


Figure 1—Typical Automotive Circuit Breaker 
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(blade to term 
tact to blade) 
The ambient temperature 
the area in which the assem- 


blic S are be ing made 


Variables (a) and (b) make up the 
effect of the blade, 


1 


ile ({« primarily determines the 


SO-Cdil 


amount of contact pressure which 
affects both trip and reset times 

It is interesting to note here that 

degree of twists must be meas- 

in increments ol part of a 


circle in order to meet the various 


requirements of fferent applica- 
tions 
Our original efforts 


control of ou 


toward 
product were 
conventional nature. Knowledge of 
the variability of our product was 
limited. The most appropriate set- 
tings of the controllable variables 
were determined on a trial and erro! 
basis and production was allowed to 
output 
automatic 


These 


run with the 
through 
machines 


being put 
electric sorting 


sorting machines 
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cycled each breaker, and if the trip 
reset time was not within 
would 


time 01 
specification, the machine 
show a red light indicating that the 
o discard that par- 
The obvious disadvan- 


inspector was 
icular unit 
tages and high cost of this type ol 
operation suggested the application 
of statistical techniques ol control 
Because >» reject rate at inal 
assembly was approximately 20 to 
30 percent, a he of operating 
the sorting hin was excessive, 
of analyz- 
ing the n important val ables to 
I should be 
led with average and range 
It SOOI developed that Varl- 


(b), and (« 


deter mil 


were the 


Re-Stt. Time + Seconns 
yo uv Ss we +S Se oS 





time) in control at the same time 
All too often, it was found that 
action taken to bring one of the two 
adverse 


charts in control had an 


ther chart. For in- 
stance, the trip time chart 


effect on the 
might 
signify an “in control” condition; an 
adjustment to bring the latter 
control could very readily throw the 
former out of control 

The two types ol action that could 
normally be taken when a point got 
out of control amounted to the fol- 
lowing 

e Change the increment of twist 

on the ears of the bimetal 
e Go back to the blade blanking 


oO} hange the height 
f 
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Figure 3—Circuit Freakers Made from One Single Roll of Bimetal Stock 
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A Solution 


It was suggested that there might 
be sufficient correlation between trip 
time and reset time so that only one 
chart would need to be maintained 
A study of the correlation between 
these two variables was made by 
testing a large quantity of circuit 
breakers 
stocks. Figure 2 shows that there 


was little o1 


removed from shipping 
no correlation between 
these wo variables Because we 
felt sure that there must be some 
correlation, we decided to take a 
run of breakers manufactured from 
one single roll of bimetal stock. The 
results of this test are shown in Fig 
3. It will be noted that there was 
considerable correlation on this sec- 
ond test. This pointed up the need 
for more consistency in the ri 
naterial, bu > present state of 
the art, this not yet possible. Ex- 
pediency dictated another approach 
oll of bimetal is sufficient to 
approximately one thousand 
breakers This represents 
itely thirty minutes of pro- 


the produc tion line 3e- 


auctiol on 
ause the problem of maintaining 
ndividual lots of bimetal 
presented administratively impos- 
problen Ss, 1t Wi decided that 
should make use of this correla- 
actor in a control of the hour 
twisting operation, rathe 
than try to maintain individual lot 
controls dentified on two control 


harts 


1 shows the correlation re- 


ilts from several different rolls of 
bimetal stock. It may be seen that 
if all five rolls were combined in one 


vould be | 


Howeve! 


population there 


1 
no correlation 
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Figure 4—Correlation Results from Several Different Rolls of Bimetal Stock— Product Not 
Sorted 





M1238-1818 — Range 18” x 18”, working 
distance 9 to infinity. Reads to 0.001" up 
to 24° working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect 


Cut inspection 
time in half 
with new Gaertner 


Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated 


Versatile Gaertner Coordinate Cathe 
tometers are ideally suited for precision 
measurements on large objects; also ob 
jects or points in recessed, remote, or 
inaccessible locations. Applications in 
clude measuring jet engine 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, et« 


sections 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob 
ject when making . setting. Instruments 
available in English or Metric system 


M1236-46— —— >» 
Horizontal range 6 

vertical range 4”. 

Reads to 0.000! 

working distance 5 

to infinity 


<—— M1236-22— 
Range 2" x 2", reads 

to 0.0001 Working 
distance 5°’ to infinity 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells 

probes, etc.. in place 

of telemicroscope 


Write for Bulletin 188-53 


The Gaertner 
Scientific Corporation 


1248 Wrightwood Ave., Chicago 14, II! 


Telephone: BUckinghom 1.5335 
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Figure 5—Two-Way Control Chart 


various in- 
themselves. 


‘best fit” would be for 
lividual rolls taken by 
In addition, the 
cients for many different roles of bi- 


metal were determined. These coeffi- 


correlation coeffi- 


cients were averaged to determine 
an overall value for r. This average* 


alue of r was determined to be 0.65 


The rectangular box marked out in 
Fig. 4 graphically the 
tolerance of a typical breaker. Tak- 
ing the center of this square and 
line through that 
using the average slope of 
“best fit,” we get the 


represents 


constructing a 
centel 
the lines of 
line of a proposed 
two way Cc This line is 
compatible with the inherent tend- 
actions on the 


slanting cente1 


ntrol chart 
ency of corrective 
two end result variables 

Previous studies on circuit breake1 
production had given us sufficient 
information so that we knew the 
standard deviation for reset time op 
and the standard deviation for trip 
In order to adjust for the 
correlation between the two vari- 
ables, the standard deviation for re- 


time 6y 


set time was reduced by a factor of 
V1—r*.. Then 
A=0.95 (sample size equals 10)* we 
constructed action limits parallel to 
this average line of “best fit” at 
vertical distances of plus and minus 
0.95 \/l—r* op. The 


using the factor 


ends of the 


This is just a simple arithmetic average 
of the 12 values of r. Subsequently, the 
more refined technique given in Reference 2 

applied to these sample r’s, the result 

‘ing 0.658. It was therefore decided to ac- 

cept the 0.65 value as a satisfactory approx 

tSee Grant, E. L., Statistical Quality Con- 

trol, 2nd Edition, McGraw-Hill Book Co., 
New York, 1952, Table E 


parallelogram were placed at hori- 


zontal distances of +0.95 oy from its 
center. Figure 5 shows the final form 
of the control chart 


It will be noted that we now have 
a control chart with action limits on 
The 


a ten piece patrol 


four sides of a parallelogram. 
takes 
check, determines the average trip 
and reset times, and then plots the 


inspector 


point on his control chart by locat- 
ing the proper ordinate and abscissa 
The reader will question the absence 
of a range chart. This was found to 
be unnecessary because an exces- 
sive range point was seldom, if ever, 
encountered. The inspectors and set- 
up men soon learned that an increase 
or decrease of the crown height 
caused the average point to move 
horizontally on the chart, and that 
an increase or de crease in the in- 
crement of twist caused the sample 
average point to travel in the gen- 
eral direction of the slope of the 
parallelogram. The net result 
that there was only one chart for the 


was 


personnel to watch and as points ap- 


peared outside the parallelogram, 


the proper corrective action was 
immediately taken in such a way 
that both the trip and times 
were back into the engi- 


neering tolerance specifications. 


reset 


brought 


An apparent disadvantage of this 
type of chart is the lack of an order- 
ing of the with respect to 
time that one normally gets with the 
This dis- 


adv . . : } ] : 
advantage was overcome Dy limiting 


points 


standard Shewhart chart. 


the number of 
chart to ten. Tne 


points on any one 
points were num- 
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bered, and on the back of the chart of material were being shipped on a ings in inspection and rework time 
the numbers were referenced to the sampling basis rather than on a 100 were substantial 

time of day that the inspection was percent inspection basis. In addi- 
taken. Ready reference to these tion, we were able to get to a 1 References 


notes indicates any possible trend percent AQL Guarantee, which was Juran, J. M.. Quality Control Hand- 
book, McGraw-Hill Book Co., 1951, 


that one might wish to investigate , 
= , to investigate better than we could ever maintain 
Resul before under our old techniques p. 467-473 
esults The 100 percent sorting equipment Kenney and Keeping, Mathematics 


we found with its costly maintenance soon of Statistics, Part 2, D. Van Nostrand, 


It was not long before . 
became obsolete and the cost sav- 1951, p. 223 


that up to 99 percent of all batches 
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A section of the speaker's table at the first Chicago section general 
meeting held during September shows (left to right) Dr. Marjorie 
Sutherland, William Lieberman, Bernard G. Sahlins, and Robert Tenney 
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ation hairn GREATER MUSKEGON ... Fifty 
s College is con had the pleasure of hearing Societ 
fall term. Mor linner meeting on Oct. 10. Mr. B: 
have registered ing of a blueprint tolerance’’ was further 
ored slides. Mr. Bass also revic 
gram with the officers. 
DALLAS-FORT WORTH... ©. E. Fisher, Society vice pres An educational program in QC 
lent, presented a pr cative talk on quality assurance in th ion through the Continuing Edu 
Bell System on Oct, | of Michigan State University Prot 
problem the Statistical Department of the Universit 
i id managerial r. Certificates of attendance and perfor 
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echelons of mar ‘ . The Oct. 8 seminar, 
rers of QC or above ar e section, was ‘ 
erb Epstein of CVA will 
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l is under ! m ’? subject Thanks ag 
first meeting The Jan. 15 jointly sponsore: 
Western Ontari 
popular 


gement re 
DENVER 
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held their meeting Oct. 15 
Burt, president of the 


HARTFORD... 
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were co-sponsors I 

at the Universit’ 

yram was pres nte 1 
There will not be : 
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Electric Co., ga 


Here for you... 


in one compact |2-page reprint you can get 
the ANOVA material published in the 
August, September and October 1956 issues 
of Industrial Quality Control for quick and 
easy reference 


“Fundamentals of Analysis of Variance” 
by Charles R. Hicks 


45c per copy LANSDALE . . 


Michael 8S. Free 
Discount for Bulk Orders: 10% for 10 or use 
more copies; 25% for 50 or more. 


American Society for Quality Control 
161 W. Wisconsin Ave. 


Milwaukee 3, Wis. 


Send me copies of “Fundamentals of Analysis of Variance.” 
LOS ANGELE 


Enclosed $ General Caldat 


Name 


Address LOUISVILLE .. . The managemer 
October was most successful with ar 


City members and management personne 
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present 
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» attend this meet 
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problem barriers’’ ved t joyed a tour of the Allied Chemical & Dye Corp. on Oct ll 
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Allied Chemical was in charge of the program 
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electronic test equip 
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Count BOTH and 1,001 


Other Items with 
Compoctly set up on stands in tiers, 


the Vary-Tally can be supplied in any 
- of 66 combinations, up to 6 banks high 


and 12 units wide with a minimum of 


Multiple-Unit Reset Counter 2 units wide. Also single units 


To know WHICH prod- Last Month or Yesterday. 
ucts, styles, sizes or flavors Traffic engineers, estima- 
are “hot’’ and WHICH are tors, laboratories, ware- 
dragging their feet houses, offices, restaurants, 
COUNT! Whether you are mail and phone order de- 
a manufacturer or mer- partments, payroll people 
chant, distributor or dealer and many others find keep- 

Vary-Tallies can tell you ing score is no chore with a 
quickly How Many of Vary-Tally. What do you 

hat, Where and When want to count? Write for 
Now as against Last Year, news sheet and prices 


VEEDER-ROOT INC. G7 creole Seo arent IF MY 
Hartford 2, Conn. @ 


Offices and Agents in Principal Cities 
“THE NAME THAT COUNTS”’ 
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Buy blocks 
witha 
"Built-in” 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 
are guaranteed “minus nothing” from nominal size! 





Here at last are gage blocks with a 
positive “built-in” wear factor! The only 
blocks ever produced and priced as 
stondord with dimensional accuracy 
unconditionally guaranteed to be within 
specified millionths on the “plus” side of 
nominal block size and minus “zero” 
. absolutely nothing . . . undersize! 


This complete elimination of the con- 
ventional minus tolerance gives you, the 
gage block user, three new and ex- 
clusive benefits. First, it provides positive 
assurance against receiving new blocks 


W 


ELLSTROM 
STANDARDS 
DIVISION 


that ore actually “worn” undersize dur- 
ing manufacture before they are ever 
used. Second, it gives you finer, more 
proctical accuracy... with the sure knowl- 
edge that every Tlistrom block you buy 
will start wearing foward its nominal size 
rather than away from it. And third, it 
gives you a guaranteed minimum wear 
factor equivalent in millionths to the full 
minus tolerance specified as standard 
for all other makes of blocks! 


Write for descriptive literature contain- 
ing complete price information today! 


DEARBORN GAGE COMPANY 


*tMeasuring in Millionths for Three Generotions 


22038 Beech Street 


e Dearborn, Michigan 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES ANO CANADA 


SIE igelas| 
Gage Block 
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CTUP Te tal ior— 


Elistrom 


“W"'—WORKING ACCURACY BLOCKS 
Measured Length: +.000008"/— .000000” 
Parallelism: .000004" Flatness: .000004° 


“1"—INSPECTION ACCURACY BLOCKS 
Measured Length: +.000004"/—.000000° 
Parallelism: .000003” Flatness: .000003” 


“L"'—LABORATORY ACCURACY BLOCKS 
Measured Length: +.000002"/—.000000” 
Parallelism: .000001" Flatness: 000001” 


—your best buy in gage blocks 


for shop and tool room use, inspection and 


laboratory 


applications 


Available in 28 


standard sets ranging from 8 to 92 blocks 
in both square and rectangular styles with 


| without basic gage block accessories 





SCRANTON-WILKES-BARRE ... !’ennsylvania State Uni TOLEDO... 
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. Several representatives from managemer 
at 
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NO OTHER ining officers that is 
LiKE IT! ‘ rman Ernest Bozenhard accepte 


nspector at the Greenwood Plant 


Patented Expanding 


Past chairman Charles Kropp 
Hamilton Standard Corp 
Vice chairman Frank Hauman was named supervis« 
juality control engineering at Roval McBee Corp 
Membership chairman Herbert A. France, Jr. was recently 
ippointed qualitv manager of E. Ingraham (« 
WHY Treasurer MacChesney Desmond has been named foreman 
of the metrology division of the Hamilton Standard Propeller 
do AUTOMOTIVE TRANSMISSION Corp 
plants use thousands of Comtorplugs? Los Angeles—Warren A. Seward has transferred to the 
Autonetics Division of North American 
Downey, and is serving as supervisor of 
FIND OUT! eontrol. In his new position, Mr. Seward 
the direction of SQC activities in the mar 
COMTOR COMPANY engineering areas . 
80 Farwel St Mempl s Maurice L Brar lon ‘ 
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New Millford. Conn is laboratory 
WRITE FOR BULLETIN 50 supervisor 
Milwaukee—.J. Heintskill, A 
transferred from the automotive que 


Cadillae auto-frame production 
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tion members are very active in teaching QC course South Bend-Mishawaka—Tlred De Vries, se: eusurel 

various local institutions. R. Byrnes is at the University was recently promoted from quality manager to plant man 

Wisconsin- Milwaukee, Irv Schoeninger is at the Milwauke« ager of the Ivalon Division of the Simonize Co., Benton Hat 

ational School, and Arnold Jakel is at the South Milwau bor, Mich 

cational School and the Milwaukee School of Engineer Toledo—Fred J. Weber, National Carbon Co., has been 

appointed by section chairman Hilton (. Fetting to write 

Montreal—Bill Lewis of Imperial Tobacco of Canada in article explaining the activities of the section as well as 

and our hard working membership committee chairman, is phase of SQC. This article will appear in the March 

being transferred to the Hamilton Plant. Our loss is Hamil ie of ‘*Toledo Technical Topies,’’ a monthly periodical 
ton’s gain and the best of luck to you, Bill ublished by the Toledo Technical Coun 


SUPER VISOR’S 
CIRCLE pn SONNE, 


Precision Products Co. of Cincinnati, Box 130, Norwood 12, Ohio 
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Use Of The Visual Screening Instrument 


To Improve Effectiveness Of Visual Inspection 


DR. HERMAN SAGER, 0O.D. 


Sperry Cyroscope Co., Creat Neck, Long Island, N.Y 


The majority of job classifications 
today are those which require clear, 
efficient, and comfortable vision at 
the job working distance which is 
usually 10 to 20 inches from the eyes 
Many of these jobs require meticu- 
lous accuracy and some even require 
precision m1} CO} pservation 
Spoilag of a part or oversight of a 
flaw dus a visual error can be very 
costly n imes amounting to 
thousands o! dollars 

Visual inspection can be defined 
as the aided or unaided observation 
of details without measurement to 
determin the conformance and 
completeness of the part or finished 
product 


Visual inspection requires the fol- 
lowing to be performed 


a) Must be able to work with 


parts of machining tolerances Figure 1—Visual Inspection of Small Parts Before Final Assembly. 





that may at times range from 


ten thousandths of an inch to 


ten millionths of an inch Editor's Comments 


The proper examination of the inspector’s eyes is as important to 


Flaws of the minutest detail 
visual inspection as the control of gages to mechanical inspection 


must be detected such as dust 
particles, burrs, chips, and sur- Since visual characteristics constitute the largest single category in 
face irregularities the field of quality control, it behooves the quality control manager to 
take an interest in the scientific methods and devices available for 
See whether all washers are improving the effectiveness of the visual inspection in his plant 


firmly compressed . 
This article by Dr. Sager describing the visual examination program 


The electrical connections be at Sperry Gyroscope Company is recommended reading for all chief 
mechanically secure Check 
must be made for cold solder proving visual inspection. 


joints and solder splashes. 


inspectors, quality control managers and engineers interested in im- 
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i) Examine for rust formation on 
parts such as bearings and also 
to observe by reflected light 
uniformity of bearing surfaces. 


j) See that codings and color 
markings have right values 


k) Required to distinguish visual- 
ly the various types of metals 
used 


The above are just a few of the 
major tasks that have to be per- 
formed by visual inspection. It 
should then be quite obvious how 
important a role good vision plays 
in this important function of indus- 
trial production 

The problem that then exists is 
how to select those employees or 
applicants who have the satisfactory 

: near-vision skills to perform these 
Figure 2—Vision Technician Gives Occupational vision test to new employee. Instrument sa ! ; 
tasks quickly and accurately 


is used to determine if employee's eyesight is suitable for certain types of work 
Checking an employee’s vision 


There must be at least 1/16 of of finished product with picture with a wall chart at 20 feet gives no 
indication how the eyes will perform 
at a close range. Therefore, it be- 

Detect any flaws in paint fin- comes necessary to make use of a 
May at times be required to ishes visual screening device which con- 
use microscope ranging from tains a battery of near point tests 
10x power to 45x power Examine castings for imper- that will give the answers as to the 

fections at times using “black true aptitude or ability of the eyes 
Be able to read blueprints and light” to fluoroscope the mate- to function efficiently at the work 


an inch between solder connec- of part 


tions 


be able to compare appearance rial distance 





CSI CENTRIFUGE | fourth national symposium on 
USED BY reliability and quality control 


HUGHES AIRCRAFT COMPANY 


7 


in electronics 





The Sustaining Engineering Dept. of Semiconductors, Hughes Prod- 
ucts, Hughes Aircraft Co. uses the CSI Centrifuge with specially 
designed rotor to test semiconductor products 

The experience of many companies proves that there are great 
savings in time and money when equipment for physical testing january 6, 7, 8, 1958 


is designed and built by an instrument meavfacturer as compared 


to their manufacturing hotel statler ” washington, d. Cc. 
We gvorantee confidential handling of your problem. Upon re sessions e papers e panel discussions 


quest, we will mail you a catalog of the instruments we presently | 
monvlecture tours * ladies program 
As our name implies we welcome the opportunity to work on 


custom design and manufacture of testing instruments of all types 
for individual and general needs for information contact 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. Selma A. Koury, Bell Telephone Co. 
1843 E. Allegheny Ave., Philadelphia 34, Pa. 


541 Devon St Kearny, N. J 
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Medalists are: 


L. E. Simon 1948 
H. F. Dodge 1949 
M. A. Brumbaugh 1950 


G. D. Edwards 1951 


of the nominee. 


direct with supporting information 
of the Medal Committee, Lloyd 


received by the Medal Committee 
receive due consideration. 





Mason E. Wescott 


Nominations should preferably be 
Committee through the Chairman of the local Section, but may be sent 
(10 copies, please) 
A. Knowler, 


and Astronomy, State University of Iowa, lowa City, lowa. Nominations 


1957 Shewhart Medal Nominations 


Nominations are now being received by the Shewhart Medal Committee 
for consideration with respect to the 1957 Shewhart Medal Award. Previous 


— 1952 
1953 
1954 
1955 


E. L. Grant 
H. G. Romig 
E. G. Olds 
W. E. Deming 
1956 


A letter of notification is being sent to all ASQC Section chairmen. Any 
member of the Society is privileged to make a nomination for this honor. 
It is important, however, that any nomination be accompanied by suitable 
biographical and other information supporting the nomination so that the 
Committee will be able to give adequate consideration to the qualifications 


Medal 


forwarded to the Shewhart 


to the Chairman 
Department of Mathematics 


or before December 31. 1957. will 








There are several such instru- 
ments on the market to-day that can 
be used for this purpose; such as 
the Keystone Telebinocular, the 
American Optical Company Sight 
Screener, and the Bausch & Lomb 
Optical Company Ortho-Rater 

These instruments are geared to 
give a performance profile not only 
of the employee's distance vision ac- 
complishments, but what is even 
more important to us, his near visual 
performance 

Having obtained a vision screening 
profile of the employee by means of 
this visual analysis test, the follow- 
ing knowledge can be ascertained 
regarding his performance: 

1. Visual acuity at distance and 
near 


Extrinsic muscle balance of the 

eye at distance and near 

(a) Whether a suppression or 
suspension of vision of one 
eye exists thereby influenc- 
ing a lack of good binocular 
vision (seeing simultane- 
ously with both eyes) which 
would be required in jobs 
requiring use of both eyes 
such as binocular micro- 
scopic inspection 

(b) Or whether a convergence 
or accommodative (focus- 
ing) inefficiency exists. 


This type of anomaly would 
affect an employee’s continuous 
concentration at his near job 
and would result in the em- 
ployee manifesting numerous 
types of symptoms and com- 
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plaints such as visual fatigue, 
diplopia (double _ vision), 
twitching of lids, tearing, red- 
dened lid margins, frontal head- 
aches and a host of other such 
symptoms 


A color vision test which quite 
accurately will divulge an em- 
ployee’s ability to differentiate 
colored mixtures. The color vi- 
sion skill is important in orde1 
to identify colored wires from 
one terminal to another. At 
times there may be as many as 
5 to 200 colored wires of vari- 
ous shades inter-twined in an 
electrical harness 


A test of depth perception is 
included in this battery of tests 
Knowledge of employee's abil- 
ity to judge objects in space 
would be of immeasurable ad- 
vantage to the inspector or as- 
sembler who has to use a binoc- 
ular magnifier or miscroscope 


At the Sperry 
pany we have in the past fourteen 
years made extensive use of the 
Bausch & Lomb Ortho-Rater instru- 
ment. It has given us the advantage 
and comfortable knowledge that all 
employees in our 


Gyroscope Com- 


applicants and 
manufacturing areas have the proper 
visual skills to perform the neces- 
sary job. When we first began our 
visual testing program there were 
two significant discoveries that were 
made as a result of several studies.” 


*Coleman, J. H. anc Feinberg. R “Vision 
Tests for Inspectors Insure Good Placement,” 
Factory Management & Maintenance, Janu- 
ary 1954 





P 
Twelfth Midwest = 
Quality Control : 
E 
D 


Conference 


! 
© 15 Important N 
Papers Presented G 
at the Conference § 
held in Chicago last 
October have been 
prepared in a paper 
bound volume and 
its yours for just 


$3.50 postpaid. 


Here are the papers! 


* Repeatability—Evaluating the 
Accuracy of your Measure- 
ments 
in Experimental Analysis in 
the Chemical Field 
Quality Control in a Petroleum 
Industry 
We Did It and We're Glad 
Quality Control and Good Hu- 
man Relations in Electronic 
Industry 
Initiation and Progress of a 
Quality Control Program 
Plastics in Industry 
Experimental Designs and Va- 
riance Components 
Quality Control and Produc- 
tion Efficiency 
A Completely Integrated Qual.- 
ity Control Program Pays Off 
in Practice 
Special Statistical Methods Ap- 
plicable to Metallurgical Prob- 
lems in Container Research 
and Manufacture 
SQC Applications of 
Runs 
Continuous Sampling by Vari- 


ables 


SEND FOR 
YOURS TODAY! 


Clip the coupon, enclose 
$3.50, and mail to: 


Short 


American Society for Quality Control 
161 W. Wisconsin Avenue 
Milwaukee 3, Wisconsin 


Enclosed find $ 


Please send me copies of the 
12th Midwest Proceedings at $3.50 per 
copy 

Name 


Address 











conference of 


Cleveland, Ohio 
basic management problems 


concurrent program series 


will include, among others 


nology 


University of Chicago 





Administrative Applications Division News 


“Management by Exception” will be the theme of the second annual 
the division to be held Feb 
Nineteen experts from all fields of experience in 
management and statistical methods will discuss the many 
They will present practical applications 
of statistical quality control to modern management operations in three 
management problems, industrial engi- 
neering and research approaches, and new 
conference is designed to be a guice-light for the implementation of 
fundamental improvements in administrative operations 
authorities from Case Institute of Tech- 
Massachusetts Institute of Technology, Rath and Strong Com- 
pany, Monsanto Chemical Company 
University of Minnesota, Institute of Advance Study at Princeton, and 


7-8 at the Carter Hotel, 


facets of 


The compact 


horizons 


The program 


Illinois Bell Telephone Company, 








It was found that the employees 
with good vision for the job 
were rated the highest by the 
foreman in the performance of 


their job 


of the 
de- 


That approximately 50‘ 
employees of the various 
partments tested required fur- 
ther examinations for glasses 01 
that required changes in 
the prescription they 


they 
glasses 
the time 


were wearing at 


were totally un- 
attributed 
perform- 
After 
necessary 
they 


These employees 
this 
symptoms and poor 


aware ol need and 
thei: 
ances to various other 
had obtained 

« nd propel 


mat ked 


factors 
the 
vision 


they 
glasses 


showed a improvement in 
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Product Education Service 


These advertisers provide educational information on their products, expend 


the performance ratings maintained 
by their foreman. 

As vision changes with age it is 
that a periodic visual 


performed at 


important 
screening be least 
every two years 

Today we can safely say that the 
visual efficiency of our shop person- 
nel ranks among the highest of all 
industrial companies in the country 
Supervision is elated to know that 
their personnel have the necessary 
vision for the job and thus are able 
to exclude vision as a reason for 
poor work, spoilage and high rejec- 
tion rate 

It is important that all industries 
of more than one hundred employees 
have such instrumentation for vision 


testing in their plant 





e The 1958 Aircraft 
Ohio, on November 
Section 
Committee 


ference 


to shape up very well 





Aircraft Division News 


The Aircraft Division, which has been planning regular meetings 
to coincide with its Board Meetings, has released information that 
future conferences will be held as follows: 

Division Conference will be 
17 and 18 in cooperation with the Dayton 
Max Astrachan is Chairman of the Dayton Conference 


The 1959 Conference is to be 
the Dallas-Fort Worth Section 
The 1960 Conference is scheduled for the 
more Section is cooperating in development of plans for this Con- 


e The 1961 Conference is tentatively scheduled for Seattle in coop- 
eration with the Seattle Section 
It is reported that the plans for the Dayton Conference are beginning 


held in Dayton 


held in Dallas in with 


cooperation 


East Coast. The Balti- 








ing the services of your journal, Industrial Quality Control. 


Their support is twofold. 


First they place the latest information on product 


development at your finger tips. In addition their purchase of advertising space 
supports your Society and this publication. Continue to advance your Society 
by using their products and services and encourage others to do so. They all 


merit your consideration. 


When writing or talking to advertisers to inquire about their products, always 
remember to say you saw their ad in Industrial Quality Control. 


Advertisers in this issue 
Comtor Co 

Custom Scientific Instruments, Tne 
Dearborn Gage Co 

The DeALL Co 

Gaertner Scientific Cor; 


Veeder-Root, In 
Waters Manufacturing, In 


Advertisers in previous issues 
of Volume XIV 

Allied Radio Corp 

B. C. Ames Co. 

Bausch & Lomb Optical Co 

Bell Telephone Laboratories, In 

R. G. Bock Engineers 
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Curtiss-Wright Corp. 

Eastman Kodak Co. 

Electric Storage Battery Co 
Elliott Service Co. 

Federal Products ( orp 

Friden Calculating Machine Co., Inc. 
Hughes Aircraft Co 

Lightning Calculator Co 

Lufkin Rule Co. 

Norton Co. 

Semo Corp. 

Sheffield Corp. 

Stee] City Testing Machines, Inc 
Unit Process Assemblies 
Visi-trol Engineering Co. 

John Wiley & Sons, Inc 
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It makes for a sound economy and 
for improved employee morale. It 
benefits management by diminishing 
costs of production resulting from 
less spoilage and wasted man hours 
in breaking down and re-doing the 
job. It benefits the employee by en- 
abling him to do a good job with 
comfort and efficiency 

It must not be overlooked that the 
success of the program is dependent 
on a competent technician to operate 
the screening instrument and 
for the proper analysis and inter- 
pretation of the resulting visual pro- 


also 


file by a professional eye man 

The numerous 
have put the 
strument to proper use will certain- 
ly attest to the benefits derived, sim- 
findings at the 


companies who 


vision screening in- 


ilar to our own 
Sperry Gyroscope Company 

The application of at least this 
type of vision testing can only re- 
sult in the improved selection of 
inspectors and assemblers and there- 
by improve the effectiveness of vis- 
ual inspection 
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clinics, 


conferences, 


DECEMBER 
26-31- 


JANUARY 


. 6-8—4th National Symposium on Reli- 
ability and QC in Electronics, Hotel Statler 
Washington, D. C., 
AIEE, IRE, ASQC, contact Richard M. Jacobs, 
Publicity Chairman, RCA, Box 33, Camden, 
N. J 


7-9 


12-23—Statistical Methods for Process 
Development, Harvard Business School, spon 
sored by Chemical Division, ASQC, fee $375 
contact Richard S. Bingham, Jr. (SMPD), The 
Carborundum Co., Research & Development 
Division, P.O. Box 337, Niagara Falls, N. Y 


sponsored by RETMA, 





Announcing 
THE SECOND 
STEVENS SYMPOSIUM 


on 
Statistical Methods in the 
Chemical Industry 
sponsored by 
The Metropolitan Section 
and 
The Chemical Division 
of 
The American Society for 
Quality Control 
and the 
Stevens Institute of Technology 
SATURDAY, 
JANUARY 25, 1958 
at the 
Stevens Institute of Technology 
Hoboken, New Jersey 
For further details, or to register 
at $6 00 per person inc 


luncheon and Proceedings 


vaing 
write 
to 
August W. Dege 
Symposium Secretary 
Heyden Newport Chemical Corp 
290 River Road 
Garfield, N. J 
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and courses 


13-17- 


14-15— 


27-Feb. 6 


30-31—! 


30-31 


FEBRUARY 
3-4— 


4-6 


7-8—Management by Exception, Carter 
Hotel, Cleveland, Ohio, sponsored by Admin 
istrative Applications Division of ASQC, con 
tact Wiliam C. Lynam, B. F. Goodrich Chem 
ical Co., 3135 Euclid Avenue, Cleveland 15 
Osio 


COOOL ODL IODEODDOLEDDE ODDO ELELE 
did 
you see 
the wonderful 
gift suggestions on 
page 1? Why not turn 
back 


now! 
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READ 
LOW TORQUE 
DIRECTLY 









on the 
large watch face 


of the TORQUE- 
WATCH* 


Measures torque on servos, potentiometers, 
variable capacitors, and small rotating devices 
FEATURES: 

Easy-to-read dial Full linear scale cal 
brated in ounce-inches or gram-centimeters 
Color coded Each model color coded for 

quick selection of range and direction 





Accurate + 5% standard. +1% at any 
point in the range, or +2% of full range 
can be supplied on special order 

Compact 1%” diameter, 37,” long 
Light weight only seven ounces 

Chuck 1%” keyless; keyed chuck on special order 


Unbreakable cryst.l and face 


RANGES: 
Torque Watch gauges are supplied in many 
standard ranges from as low as 0.025 ounce 


nches to as high as 40 oz-in., with clockwise 
ynter-clockwise or bi-directional movement 
NEW RANGES: 
Model 6500C-3 bi-directional, 2 to 40 oz-in 


Model 6000X-9 clockwise, 0.025 to 0.6 oz-i 
Model 6000X-10 c’-clockwise, 0.025 to0.602-in 
Model 6500X-6 bi-directional, .025 to .6 oz-in 
ADDITIONAL RANGES on SPECIAL ORDER 
Write today for data sheet describing all 
Waters Torque Watch Gauges. 


Malers 


Wayland, Ma act 


APPLICATION ENGINEERING OFFICES IN PRINCIPAL Tit 





37 





BOOK REVIE 


W. D. Baten, Editor 


Y 


26 University Drive, East Lansing, Mich. 


DIGITAL COMPUTER PROGRAM- 
MING, by D. D. McCracken, vii plus 253 
pages, $7.75, published by John Wiley & 
Sons, Inc., New York, 1957. Reviewed by 
K. J. Arnold 

For stored program computing ma 
chines, we now have the first book on 
programming which is neither a de- 
tailed technical manual for a particular 
machine nor a vague discussion of what 
i programmer might do. It will be hard 
for anyone to produce a better book for 
any of several purposes which this book 
is designed to fulfill 

The author starts his preface with 
“This book is written for the person who 
needs to know how problems ire solved 
on a modern stored program computer - 
but later uses the fully justified, “tor the 
person who wants to know ” Even a 
casual reader will effortlessly gather a 
large umount of information. The serious 
reader will find exercises at the end of 
each of 15 of the 18 chapters and will 
discover, in working out the exercises, the 
fine points which he may have missed on 
first reading 


A “paper machine, the TYDAC [yp 
cal Digital Automatic (¢ omputer is in 
vented with a character which fits all of 
the present stored program machines in 
all essential characteristics. Certain facets 
of TYDAC’s character are peculiar to a 
subclass of such machines but throughout 
the text, it is shown that TYDAC, using 
its Clark Kent réle can do everything it 
can do in its Superman réle. We are, of 
ours shown how Supe rman can do the 
jobs more easily with two index registers, 
floating point orders, etc. Even the fact 
that a zero in TYDAC’s accumulator al- 
ways appears with a plus sign 1s not use d 
in the examples in the text. 
A reader who has a particular machine 
n mind may wish to skip discussion of 
features which his machine does not 
| 


possess He can do so Ww ithout getting lost 


The only price paid for this flexibility is 
one which an individual reader may not 
notice but which an instructor using the 
book as a textbook will need to anticipate 
It is not always clear which safeguards 
need to be mcorpor ate d in the inswer to 
1 problem and which have been taken 





. 


prise the 


Here are the subjects covered 


Monte Carlo Applications 
Sabotage Without Intent 





ASQC, 161 W. Wisconsin Ave. 


Milwaukee 3, Wisconsin 


Please send me 


Management” at $2.00 per copy. Enclosed 


Name 
Address 


ty.. 


QUALITY CONTROL METHODS AND MANAGEMENT 


The result of the symposium held in September at Drexel Institute of Tech- 
nology and sponsored by the Philadelphia section is nine papers which com- 
‘symposium transactions.” 


These papers present some of the quality 
management and also present some management views 


Human Engineering and Quality Control 
Purchasing and Quality Control 

Receiving Inspection and Vendor Relations 
Quality Control and Reliability 

Quality Control and Value Engineering 
Standards Engineering and Quality Control 
Non-Parametric Methods in Industrial Statistics 


Copies of the transactions are available at $1.00 per copy. 


To order your copy, use the convenient coupon below. 


copies of “Quality Control Methods and 


Zone 


control methods that are tools for 


on quality control. 





State 


care of in th 
would have been carried out if the prob 
lem posed had arisen in the course of 
ictual programming 


preliminary analysis which 


A concise summary of the contents is 
given by the chapter headings comput- 
ing fundamentals, coding fundamentals 
binary and octal number systems, decimal 
point location me thods, address computa 
tion, loops in computing, flow charting, 
index registers, subroutines, floating dec 
input-output methods, 
magnetic tape programming, program 
checkout, relative programming methods 
] 


qaou- 


imal methods, 


interpretive programming methods, 
ble precision arithmetic, miscellaneous 
programming techniques, automatic cod 
ing. Appendices give a summary of 
TYDAC instructions and a brief discus 
sion of minimum access programming and 
of externally programing d computers The 
reader should realize early in his reading 
that he is expected to use the summary 
of TYDAC instructions in the appendix 
is a primary source of information about 
the instructions 


Digital Computer Programming fills a 
gaping void among books on computing 
machines. It will be welcomed by all who 
wish to know how problems are pro 
grammed for a stored program, comput 


ing machine 


AUTOMATION IN BUSINESS AND IN 
DUSTRY, edited by Eugene M. Grabbe 
596 pages, $10.00 published by John 
Wiley & Sons, Inc., New York, 1957. Re 
viewed by Irwin A. De Grote 

This book is unique In that each chay 
ter covering the different ispects Or 
phases of automation, is written by a 
different expert in that particular segment 
of the automation field 

It covers automation from the “Lan 
guage of Autor ation” to the e 
and future of plant automation. The ma- 
jor emphasis is on the control of auto 
mated systems, feedback control systems, 
industrial instrumentation and _ control, 
unalog and digital computors, and data 
processing 

Other chapters cover the iutomati 
control of flight, wtomatic production ot 
electronic equipment, process control of 
petroleum and other chemicals, digital 
control of machine tools l 


onomics 


ind the control 
ot quality through feedback mechanisms 

It contains numerous illustrations, for 
mulae, electrical circuits, and schematic 
diagrams covering mainly, 
tems, and electroni computers 

The book should be very valuable to 
anyone who desires familiarization with 
the general field of automation, particular- 
ly the automatic control and computer 
field. It is technical enough to supply a 
complete explanation, yet written so that 
anyone, fam""‘ar with industry or business 
should find it informative 


control SVS 
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Chemical Division News 


The first annual Technical Conference of the Chemical Division was QUALITY 


held at the Benjamin Franklin Hotel in Philadelphia Oct. 18 & 19 
An excellent program of fifteen papers was presented during the two 


day session. The local committee under the leadership of Mr. Hillman CONTROL ENGINEER 
Harris performed an outstanding job. The Chemical Division Council 
meeting the day before the conference laid plans for sponsoring anothe: 


conference in October of 1958 











CONTROLLING UNDERFILL AND net weight or fill, slack fill, and labeling 
OVERFILL IN PACKAGING EQUIP presented. A brief discussion of additives : eee as 
MENT, Special Report No, 15, American s also given. The variations in State res Challenging opportunity in ex- 


Management Association  Inc.. 1515 ilations are discussed, together with the 


Broadwa Times Square, New York 36, ettorts me unde ‘ r rovide greats : 8 

N.Y. Reviewed by Deland H. Davis ee ee ee panding quality control dept. 
The American Management Association 

has provided a great service to the Food he Second (and most extensive) Se of country's oldest and largest 


and Allied Industries, in the assembling tion covers the Statistical Quality Control 
] 


and publishing of this extremely practic u 10g s now being used in eight typical hardware manufacturer. Set up 


guide to the requirements, problems, and ndustries packing products for National 
control of filling operations on packaging distribution. Included are foods ( powder, 


equipment. Each section is written by granular flake, non-free flowing, and new systems. Industrial engi- 


two or more recognized authorities that liquid ), drugs, and toiletries. They pre- 


ure currently working in the field that sent their Quality Control Policy, Organ- neering education, experienced 


~ y cover. Practicality and brevity is the ization ind Responsibility Detailed 
eynote thro gh ut Theo and discus ylans for the study 1g, evah ating, a id . 
a reas, 2 : vaibin preferred. Liberal non-salary 
benefits. Send resume to Per- 
The following is printed to clarify a sentence that appeared in the sonnel Cept., The Stanley 
article “An Evaluation of the Maytag Double-Line Chart” by R L Works, New Britain, Conn, 


Madison and B. Ostle which appeared in the September 1957 issue 
On page 11, the second restriction in paragraph number three now 





Correction Notice 











reads “that the sample range shall not exceed six standard to one o1 
the other engineering specification limit.” The correct wording should 





be “That the set of sample points shall not lie too close to one or the 
other engineering specification limit.” QUALITY CONTROL 


Corning Glass Works, leading 
manufacturer of industrial and 











sion is almost entirely eliminated, thus placing under control of various types o 


providing in a compact and easily assimi filling equipment are given. Results ob technical glassware, has open- 
lated form, a ready reference to the tained and limitations observed are most ings in statistical quality control 


quirements (legal and economic ot informative ind interesting to anyone 
control, and i present ition of the orgal faced with packaging proble ms Engineering, mathematics or 
izational set-up and the technical proce 

dures used to accomplish these require The Third Section discusses in some 
ments in a wide variety of packaging op detail the techniques and equipment now 
erations ivail bl tor che King package fill The With Corning, your work will in 


statistics background desirable 


needs for weight control and the most clude 

The First Sect n covers. in i clear and important requirements to consider in es 
concise manne he leg ‘ nents tablishing mntro procedures e out — , 
nci manner, the legal requirem nt tablishing control pr ire ur Statistical Machine Analysis 


it both the National and State level lined. This covers systems for both solids 

Pertinent extracts of the Federal Food und liquids (including X-ray techniques ), Machine Capability Studies 

Drug, and Cosmetic Act are referred to ind Sugg stions are given for the pr per Sampling Techniques 

ind their legal interpretations regarding care and maintenance of industrial scales 
Process Analysis 


Process Control 





Thanks to Contributors 


Since the publication of the August issue (and subsequent follow-u 
October issue) in which President Bass extended his official thanks to those 
sections and divisions who had given contributions to the Society, several more Mr. Frank P. Hudson 
contributions have been received. The Society's official thanks are extended t 
So felinaian CORNING GLASS WORKS 


Boston Montreal Corning, N.Y 


Central Illinois Philadelphia 

Cincinnati Rhode Island | \ 

Danville-Sunbury Waco 

Lima Western Massachusetts 
Chemical Division 


p in the Send resume to 


Makers of PYREX Products 


These contributions are greatly appreciated by your Society 
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The Fourth Section presents very tact 
ual data on the advantages, limitations, 
and means of controlling Vacuum, Auger, 
Net Weight, and Gross Weight fillers for 
solids; and Gravity, Gravity-Vacuum 
Rotary Piston, and Pre-determined fillers 
for liquids. This information, based upor 
actual operation observations, will be of 
utmost interest to those faced with the 
many que stions and problems encoun 
tered in the packaging of their products 

This publication provides an excellent 
guide to those confronted with the prob 
lems of installing or improving packaging 
equipment and establishing proper control 
ot the fill produc ed by this equipment It 
und factual. Each of the 
nineteen contributors are recognized au 
thorities. They write from practical ex 
perience ind present information based 
upon what has and is be ing done, rather 
than on what could or should be done 


is cle if Concise 


WORK SAMPLING, by Robert E. Hei 
land and Wallace J. Richardson. pub- 
lished by McGraw-Hill Book Company, 
New York, New York, 1957, 243 pages 
6 x 9. bound price $6.00. Reviewed 
by Fred \ Beeler 

Work Sampling is a fairly new tech 
nique and consequt ntly may not be too 
well known According to the authors’ 
definition, “Work Sampling is a measure 
ment technique for the quantitative an 
alysis, in terms of time, of the activity of 
men, machines, or of any observable state 
or condition of operation " This tech 
nique has proved to be an economical 
method of measuring the activity in such 
non-repetitive jobs as: office work, ma 


chine accounting, materials handling ce 
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SUPERVISORY AND CUSTOMER 
CONTACT OPPORTUNITY 


Mechanical, Electrical or Indus- 
trial Engineers with 3 to 7 years 
experience needed for supervi- 
sion of Quality Control Functions 
which will include liasion work 
with customers. Some travel an- 
which may increase 
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ticipated 
over a period of years 


Assignments relate to production 
of equipment and supplies for 
xerography, a process for form 
ing and using electro-static im 
ages. This process has virtually 
unlimited applications 


Position demands good appear- 
ing, personable, tactful individ- 
val with a broad engineering 
background. Operations are in 
Rochester, New York, and ideal 
living and recreational area 


Kindly submit resume and salary 
requirements to 


FRED A. WETERRINGS 
INDUSTRIAL RELATIONS DIVISION 
THE HALOID COMPANY 


2-30 Haloid St 
Rochester 3, N. Y 
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partment stores, factory operations, ma 
chine accounting, drafting departments, 
plant maintenance, etc The authors cite 
as a simple example, an office with sev- 
eral employees has but two telephones 
They were asking for another phone and 
gave what they thought were valid rea- 
sons for this request. A Work Sampling 
study was made on the use of the tele- 
yhones and the results indicated that 
oth phones were in use at the same 
time only 0.6 percent of the time. Result 
no extra phone 

This book gives a step by step proce- 
dure for making a Work Sampling study 
There is a thorough discussion for the 
preparation, performing, ey iluating and 
presentation of study results. Some of the 
pitfalls that could occur are pointed out 
and discussed. Such basic statistical tools 
is ramdom sampling, use of the binomial 
distribution and confidence limits needed 
for this type ot study are prese nted The 
close relationship between statistical qual 
ity control and work sampling is pointed 
out 

Numerous examples of Work Sampling 
studies are given, and this does much 
to clarify the basi principles The nec 
essary statistical tables are included and 
there is also a bibliography of articles on 
this subject 

The wuithors claim that this brief ex 
planation of these statistical tools is suffi 
cient for the untrained person to carry 
out a work sampling study but this re 
viewer believes that the director of such 
1 program would find further study of 
statistical methods beneficial 

This is a comprehensive “how-to” ex 
, 


position | should prove to be mos 


useful 





QUALITY 
CONTROL 


Expanding and diversified 
organization has permanent 
and interesting openings for 
top-level QC Engineers and 
Managers at several loca- 
tions. Please submit com- 
plete details of education, 
experience, and earnings in 
confidence to: 


WILLIAM PLANT, 
CENTRAL PERSONNEL 


THE GENERAL 


TIRE & RUBBER COMPANY 
AKRON 9, OHIO 


POSITIONS AVAILABLE 
Address all replies to box number references 
to: American Society for Quality Control, 
Room 6197 Plankinton Blidg., 161 W. Wiscon- 
sin Ave., Milwaukee, Wis. 


Quality Control Engineer 


To take complete charge of established 
quality control department in folding 
carton plant. Excellent opportunity for 
man well versed in quality control pro- 
cedures. State in detail education, ex- 
perience, age and salary. All replies will 
be held strictly confidential. Write E. A 
Lefkow, Plant Manager, Empire Box 
Corporation, 3602 W. Sample Street, 
South Bend, Indiana 


CONSULTING SERVICES 
Responsibility of the American Society 
for Quality Control, Inc., for Consulting 
Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society 





Consulting Services in Quality Control 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge 
Chappaqua, New York 


Telephone 
Chappaqua 1-071 








Quolity Contro! Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building 
Detroit 26, Michigan 


Telephone 
WOodward 5-3796 








OC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW ASOC 
267 HAWTHORNE ST. 
MALDEN, MASS 
MAlden 4-5446 


Organizing for Quality Training 








BERNARD HECHT 


Quality Control & Reliability Specialist 
Senior Founding Member, ASQC 
Planning and Staffing 
Q. C. Organizations 
Training in Statistical Methods 
Quality Assurance Programs 


5410 Wilshire Bivd. Los Angeles 36, Calif 
WEbster 8-0121 








Management Conta 


FOUNDED IN 1945 
References and Literature on Request 
699 Rose Ave. 


Des PLAINss, ILL. 
Vanderbilt 4-6533 


Senior Partner: 
W. E. JONES 
Fellow, ASQC 

















INDUSTRIAL QUALITY CONTROL 





Stock List 


ASQC PUBLICATIONS 


Publication Price Publication 
INDUSTRIAL QUALITY CONTROL 


os 


Individual Back Copies 


TECHNICAL SUPPLEMENT SERIES 


ASQC STANDARDS SERIES 
MISCELLANEOUS 


GENERAL PUBLICATIONS SERIES 


CONVENTION TRANSACTIONS 


CONFERENCE PROCEEDINGS YSMPA Manuals, Vols. |-Ill when 


same time 3.50 


L. S. EICHELBERGER, EXECUTIVE SECRETARY 
AMERICAN SOCIETY FOR QUALITY CONTROL 
6197 PLANKINTON BLDG. 

161 W. WISCONSIN AVE 

MILWAUKEE 3, WIS. 

Please send me the copies of ASQC Publications which | have checked below in quantity as indicated 
Enclosed is a check or money order for $ Remittance must accompany orders less than $3.00 
Postage is added to orders not accompanied by a remittance. 

Back Volumes IQC Back Copies IQC 
(1) 1 16 (21) 
(2) 12 17 22) 
(3) 13 18 23 
(4 14 19 24 


Name 


Company 


State 
Make remittance payable to the American Society for Quality Control, Inc. 


Special bulk order discount on any numbered items: 10% 
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12TH ANNUAL CONVENTION AND EXPOSITION 


HOTEL STATLER * 
MAY 26 - 28, 1958 


BOSTON, MASSACHUSETTS 





HIGHLIGHTS 





YOU'LL NEVER FORGET BOSTON— 


where Quality Control executives 

and engineers from all industries will 

gather next May 26-28 to attend the 

12th Annual Convention and Exposi- 

tion of the American Society for Qual- 

ity Control. The exposition at Boston’s 

Hotel Statler will feature exhibits of firms using 

quality control as well as exhibits of companies mak- 

ing quality control tools, instruments, gages, comput- 

ing machines, management control techniques, and 
thousands of other quality control items 


EXPOSITION SHAPES UP 


M. E. Cunningham Company exhibited for the first 
time in 1957, and were among the first to reserve 
their 1958 space. International Business Machines 
Corporation has increased their 1958 space over 
space used in previous expositions. Friden Calcu- 
lating Machine Company, Inc. and Monroe Calcu- 
lating Machine Company, Inc. were the first com- 
puting machine manufacturers to reserve space. The 
L. S. Starrett Company, Miles Reproducer Com- 
pany, Inc., Elliott Service Company, and Federal 
Products Corporation were also among the early 
space reserving companies. Among the new ex- 
hibitors are Keystone Manufacturing Company, 
Veeder-Root, Inc. and Carl Zeiss, Inc. Space was 
opened for general sale as this issue went to press 

Advance reservations are an indication that the 
Boston and New England area is a key market for 
Quality Control equipment 


TECHNICAL PROGRAM 


Outstanding leaders from the United 

nf States and abroad will present technical 
papers covering all phases of Quality 
Control. The various divisions of the 
Society assisted in the planning of these 
subjects which will include aircraft, 
automotive, metals, textiles, pharmaceutical, brew- 
ing, chemicals and many other industries. Job shop 
applications of Quality Control will also be covered 


ce 


You'll hear from top management, quality control 
managers, and leading experts in the most advanced 
methods and techniques of Quality Control. Meet- 
ings will be scheduled so that all members and guests 
have adequate time to study the exhibits in the Ex- 
position properly 


DIVISIONAL MEETINGS, PLANT TOURS, 
SOCIAL FUNCTIONS 


Committees are making arrangements 
for the annual divisional meetings and 
dinners. Tours are being planned to 

leading plants and research centers in 

the Boston area. Detailed announce- 

ment on these events will be made after 
the first of the year 

The social party will feature the old fashioned New 
England hospitality and will be one long remem- 
bered 


TO ASQC MEMBERS: 


As a user of Quality Control, your company 
should exhibit to promote the interchange of tech- 
nical information on the methods of Quality Con- 
trol 


Please pass this page on to your sales manager, 
exhibit manager, or advertising manager so that 
he can make plans for your exhibit 

Be sure all of your suppliers exhibit! 
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For information on exhibit space or about the 
Exposition, write to: 


American Society for Quality Control 
c/o Andrews, Bartlett & Associates, Inc 
1849 West 24th Street 

Cleveland 13, Ohio 

TOwer 1-6045 





